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j , O " in J «ajL^ui » ^ub x " 1 4 < x A < '< < 

^Jl_i aLj-U J- 3 ..-Lj qJl 



_x_ u_ 



lu 



j_o 4 / j a / .. 49 3^e_j ^1932 ^Lc. L-^jj-c. 

dljl_X_4 ^C— X-xTxlJ I ^Lj3j X((AJ_X_11)) ^-x_uLl L_Sjjk_*_ll 

1 1 J-$-l 3jk_x_x_^ 3j^>. l— 5 4 ^ 






L_x 



. « 



^_<_ul 1 ^jlr. ( _^J_Ls ! 



4 -x i ^ <*— < - t - 0 a ^1939 

L^_*_j3j-jj X>L_J_il A ' j._lTl— <- u I 4 _j2Lq_c. p ^ tA> < -< t 

^jL£j <— ^3' 300 Jl $ 1 d]j-i 

. ^1 . tl ^jLaJI 4 JUI JLlC. ^c-LxTal I L^_<_u_Uj 



L^Lc c jrC.^A2) c-jjLij CojiU I 

♦♦ 

--j t L^j? S^Lxpl cdJLij ... L^j«_4» 150 

♦♦ 

^>Ldl ^J-SLloj i iu -> 4-^lS 3 j^loIlJL4 <J-j 

* ♦♦ ♦♦ 

Ctjj_SLJ I LgJ-4j (tJLxJ) Jjaj 4_u^L>^ 4 j ^ 

^^LjJLjlJI a l + l l * s\ a 1 ^ 4 ^Uatj,>r i^> a \ * 

♦ ♦♦ ♦♦ ♦♦ ♦ >y ^ ♦♦ >y »» y 'V 

^ LJajj LgJLSL4 I ^J^Lcu ^JLc J) t r, ^Tj 

4-uujLuj ^ 4-4Lcj J) ^SLjJ 4_ jjulJ! dLuX ! ^U-JI 4-l- I ^-jJ I 2JLLa_>i_4 

♦♦ 

.iLu^U.1 ULi jrW^I j jjUUt 




i^>l < r. ^j- 4 1— x— <-u— j-jj J x^3_ Lc. ^l_ll x-IL*— 

-i :>. (jl_<_ti 5^ 4 / <r_ ^ / r V 3 1 -X ^»tl 

t ^ . ,,l C tl 4 j>Jj_jj xdiL_t_J 

j-x^l Ua > j U_4 4JLjls j_La 4 _xJLc. 

dLXl 1^" > II 4 

^/i- 4 Qi jLL^sVl (jylc. I Jl <a" r. I L^-i 

j — i-u_l I ^ 1— I— t — j 1^—4 1—^^ 4 ^ 1—^2 1 ^ ^ l — >- 

( jLslJiJ! * A ^yj3 tii jwJI Jlj. _x _xiu_>^ aj^ji 

3j_c JjJoI jLLa-^Vl 4a 1 3H 1 



H 5 Lr^! 



-LJ-L. 



L_>4 



! J 



i t-s ^1 j_oIlj (jjJI jl ts ^Vl x>l_x_4 4a_3_>J ^\ (j 1 j 1 ' >a 

^! JjL^y! (j^_9 i „VI ^y 1 r. 



-LjmJJ | 



4 » to 4 £j£. 3j LlC. ((jTl2uJ I )) J L>4 1 I JLA ^y^ 

^c_La_<-u ^ 1 r. x c 13 ^j- 4 l_l^ 4 _*_>j-a 

^■^ae-rJll ^U1 x - < 4_<1|^ 1 ^ lo ( Iij J>34^ 

.4^j-JI ^ j-kll ^j- 4 



ol b £j^I2LJT 



^IXL) ^1-4-2 CJ_j_>. 4 -lLc. (^aLlj 0^ 4 141 J-Jj-j (j! J 

J JL*J t_J 1 x << **■ £ 4 ,; ,U1 1 Jj m 1 lj Jlj>. ^yl r. x laj>. ^_<Ja j_) ^ j 3_j ^<u 

„U1 4_^-;j-3 ^yiL^Vl ^_^j_j ^ <*<( tl -<-u V 1 ^-^1 (_^_s ^Ut! cjL^-u 

Jl_c£LJ J 4j 1 r. Jl U j | ^.jLj jL^ 4 _cI_lJ1 ^ J_A x__(_iLa- ^Ij 

1 C. ^ ^ J J^ Jo 3EJ x3jjl_X^ 4_cl_(_ll ^-0^>J1 J 

jJL*_o x__(_iLaw J^ 4 _jL^_i ^y^J J-^-^ 1 ^ laj (jL*- 4 4_3lt£' (jJ-C. 4_Ia_xJLc 

j_o 4 _j jJ Lo oLp-^l ^2L41 1 J-& x ^jU xj ^Lo 4_^2 j Jjj>JLj 

. 4_j jJLxJI 4 jJJl2w ^jJl LlJ Cj ^_ ljJ 1 ^yJLc. X? 1_J_0 



l_^_La 3 n! , ,,\1 t 4 _jJl*J1 x?1_j_ 11 Jjjita JjLx_xjj Lo->Jj3 CjJJulj 
4_oj^ 2>J1 dooL^ 1 t_3Jufc Jj 3 -» x J_>. | J_oj J_ojJl J_o 3j_o 

Jdj l_4_d x?LIl JjJitlxJ dlj-Jl J_o JJlc j-2atj dLx-uujVl jaw Jl 

x c_3 1-^j-l 1 4^ja jJ L L& duL£ dx_p^ 4_x^jLal_*Jl jlal_Lo ^jLc. tldjjj 

JU-C. ^jLxi JlJlC. ^J-xiJl ^y^Jl (Jy^ 4ULjJ (|<uk, 4 » 3 J (Jy^ ^3 

x4_o_2 Jl 3J1 B^jJlll x_3jd 4_ja>JLx-aJl 4-3-LaJLo 4_*_iljJJ x Jlq^vVI 4_LJ 1 
dil A 4 _jJlLv 1-J>^ cdJj^_*_5 1 x>Jufc ^1 JjaLj x?l_j_ll 4_C-L) o^i 

j! J-o-at_i jL^ (^JlII jLo^Jl L^JjJLo-5tJ^ 3 Jlj>- lj 4_xi> 

i^j-m | 3~^ $ 4—X, <5 f m !1 cl_^. i i'L jjLJI i Aj t. jj , 



2004 jjU - 69 jjjJI 







utfi 



^ < t a / .1 25 I ^i_x_a J^uT 

CaJ^J I 1 ^ * 2 j 3" J I <_La_tI) bi> JJLo 

4_^L_>. dibljbe-i J < ^ "< " CjI 3t <>> a 2 U , ,,| j_j 

. 2^b_uil cJlJujI ((djj-J)) 

4-C. L-Luo CjIJu Cj LLu_o_ 4^>J I J^l jl j_Lcj 

(-La-^-j C-ooLb CIc-ljv. iCjj .Sl.il (jy-B d>Lj_ll 

{jr £> tfb_4 j j b 3" \ dU>a ^LAjL C-U^J! 

dil juT 4_p.LuVI L^IlaLLa cJlL (^ju^-VI ^Ll.^ 

800 ^^yil CLls t j-Jjl tL_i_cj_J 2)J tl 2 c_3il 600 

2)lbj ^1957 ^Lc. 5 — L/q j^JLc i_2Ji 

Cj b- l_ i — l_>- I i 3 d_>- b t i> Ji_& c 1 mi 1 I 

^bil ^JL^Vl 4 _LjJl_ 4J <_b_2_<JI CjL2u-Lq 
250 2 c-ujbJ! 4 __Lj ji_4 j_ 3-j ciulb I 4 ^ 

. bo jj <_2J T 



2) I (jyjj 4_^L_La_JI 3jlj^ Cj b 1 j_j_ 



-LXL 






(jL^ f 1954 iLUl edM*. 



J—UJ I 



o>"^ Oir^ 246 

o>Jlb 36904 ^Jl ^1985 ’ f L^c 

3j*_o 150 e<2 r. i /rO 3 L_3 >1 4 ] 

V* ** 

.41^ 31 J}U 

^jL^» ^odall j}bJI ^»j_o| ^-4-t-u d ( ~ n- Lo 2_2b^ 
di^l 1 (i I ^ i i^r/^bl ^JLc. j II ji_4^Vl 
4_I_?cJLI! r 1 1 <r j ! I ■ 3" , ,, I 1 ^vb* ^ n?L J, 

oU! 2)1 jbl 40bJU ( j y l-^- 4-b-3 L^-o-U 4_bLLa^-ll 
< j r i ^-Vl J, X^3— LJt-JI J Aj 3L_}_>iJI j A 

4_j ^tu^j 1_L2 Lc.j 4^jij_SL!I |j_(4) 

* " * 

^^ylc. 4_U! ^jlj ^j- 4 LiJL) LaL<3_IL&! 



k-jjjJt at _t4 / Jff CJ po 5 




2j 4 ">o <Ci-<.tJL-L?e-> jJsI ^jlJLJI ^a-LUl 2)^ L-^2Lc 

2) 3 ^jy4Ljjw 2 a_2 1 0 _2L>2J 2)-^ ^ 1 c. ^.LIj ^.UlLj ^SLil^nJI 

4_4^_^2>ij I 1 1 m ^ (_j ■ 2a^» <‘m i j* ^ ^ jfeJLj ^aL>J1 246 4_>1 < ^ 

3 <^» < 1 1 L#J ^_J| ^^yl T t-^j 24 4 -^LL T l. U 4_jT 2/1 1_1 1 

JJL<-uJ ^S2 L<-ijl>- ^-<^<-04 djlij 4_4^£L>JI 2^-3 2>^ ^2^21 

2)La dJU j 2>£- 2jjH Cr^J j. » < <1 II (jr^c. Jlj ^ 

4j^>Lj ^yjl L^itjjlj 221*11 l)^ 5 

j 1 1 < I > i LLa_>2 1 I A-& Julj j ^^wLd>- b 2jJ^ t£li 3 J* ^J-iLdl 

. 1952 ^Lc blTa ^lj3ll ^j.u.^j>JI 2)^ < «ll jLu-^l <jr^" 

t il ^ ,~7,tl 1 ^,„jt t~, «J^tl p t. t5 -J a -J, l.^t I ■ 



(^JlLJI ^j-<.i_L>Jl I 4 _j jJLtJI C-cjb&Tt-t-ul 1939 ^y^ 

. < s ^*-^ I ba-tHi 2)- 4 ^ bl I 2^3 t_ 1^)-^ ^y±j^>- 

b_iic l>*-2aj tlc-^ ^ jLaOll bsj 

c_-u_taJj <2- 4 j3! 2-2-2 4 3c- 4 ebb 2)1 Jl-*_i ^b-ll 2-22-1 j 1 3-2^ 

2^-4 ^Llj ^yllJI ^L2U 4b_u j-*->-u 4_^_j2L) ^lbLj 4 _j jJLtJI 43_*_2a j tlaj-al 
^y^ 2)bjJail 2^^ (2 jT bijuajj 4JLlL(ilj 4 jJlLJI ^Jl c_bljJll <-_ibe-ual 
j'^ L^! 3j^j_ll nib ^ b I II 3 jLc.I 2^ ejbiu_sl_La 

: 4_b ^.b- dJ 1 22 1 4 jj2LJI ^jjll . uj 2>^ c_ib£j ^jJLiil ^jbbJll 2>^ 




11 



oaoJI c_clLq 




LjLcLUl4J ^ a \ I •• dLdt 2t4jl 




4_c-4-Ld l2lj ^SLU j ** ibLJLbdUlj djbvLbl^^l 

JL~-j l2ijL£ 4L4jV| 13 (j! JLcJ ♦ ♦ JLhX) I JL& 

♦♦ ♦♦ 

LjLl-UjI dll * ^ 4j| j, -4 r, 4 ciJLJU ^4 

^Jb L^j-Sj 2L4jV) bJJL3 5 jlj jlc 

♦♦ 

: L^-JLc f ^ 4>» tl ^JUb 

♦♦ 



Ud a L^jjls TrbcdLj aSLJ I uul]| £b_4 dd3d 

♦ ) v ♦♦ ♦♦ ♦♦>y ♦ >v ♦♦ >v 

l^L>o l&dii Ij+Uj W^4J 5jIj| J-a 

j*i \ rt 4 1 1 4 I > ^-4 1 *4 1 ^-4 t ♦ ♦ 

i a 1 3Lc->JI b -43 ^^LJL4 dJ^LS 1 1 ^ 

♦♦ ♦♦ 

4_aLS ^-cJUia ^JUi ^cu/ULJ oL^» uL^>La»j 

♦ <v ♦ ♦♦ ♦♦ -V ♦♦ >y 



4 4_)jdJ I ^ajl 4 SI * ,1~> A ^ * J A t*S t 1 ^LUI 

( j r ^ jl to 4 VI da j) 3 t < 1 1 / ^ to t <<jdl JjljlJU (j| 

^JLo 130 — ^JLo 70 cr'-j ^jljdLj c-uj) *\ II 

118 j! ^4-4 1 10 fk « a ) 

CT 1 ! (_yl— ^ da_3 > <« j L_4 j (^JLo 

^dt_i_jJLj L^_4-da_*_4 jua < 3 ^ Q^-lLj 27.2 

Od?-^ cA ^i ( "<3 '"J er 11 -*- 11 

^ 1 f. daJbujJ l_4 4 4-LdLSl I 4 _j_3 jj>J I Cj Id ljd>d I 

. 3 f 100 ^jL_uj jlUdL^JLI jLbc! ^j_4 cuj^Sdl 

4-da-flJJ I 3j> dlaJ 1 (J-J-S^ 3J^jdl (J-J-S CaJ^dl_3 
4?1 _j_4 tjr\-& id 4d_d_3J I j Li V I ^ lr. Jl^ILju d<_il^ 

— 4_j_L_jJLuaJ I - 3. ( jr 3 3j>j-a*j_4) <-jjdldl 

^ 4_jJ Jl_i_*J I — 3j^3jJ1 — j-jJJZ ^ I — LjI 3 dud I 
< <~< ( j r a 4_>Jb*d1 4 ?Lj_H JijjTl<-clJ d<_il^ L^-tSd j 



* . ^bj 

VI ^dl_*J V 3jj) to ">dl Lc.j_daj_4 VI 

. J <v I C. C_J jJL_uU ^ J_4 ^j_4 

3 -\_ (— x— <-J 1^ d j ~A t j uLllu V I 1 4 

9 4-4jV| D JL^d 

4^31 ^Ju>J I 4_ot_Ljdad I cjLc«-uV I 

< 2iJ I 18 4_*JLd1 1 ^"^1 < CLoj^dl 4jj4 (jl 

Jj-i o-^ (jr^ 

JljJl-i i ^l_d_4-J j. j 4 " 4 4--SUI l— A>4jl ^_4 

^^jJdl 4JLs^ ^_u_4-ddl 4_»_2 u j 3 Jl2Lj c_sL<L>dl 
— 2500 cT'-j) J^de-J-Ul CjVjl_*_ 4 ^1 3 3jlj 



^ I j-«-d Ij ^da—ll ^_4iL ^LdJLij (f^ 3- 4 4500 

^.LdaJLlI 3 jJl3j Cj I lJ I j jL^_jV| 



3jU-si_JI a 4_o wid I cjLiojV t 

♦♦ ♦ -V ♦♦♦V ♦ ♦ 

Llj >Jlj c_ <_t— 4-4j _ 1 Cd a_>iJ 4 _ljI_lj5w 4_*JL_u 4 ? Ltd I 

^ » l ' (J? 3 ! ‘^dl— *-dl (J-4 4_J j *_d I 

4^j_4jljJI 3 Ll3w l_^_j da_ujd 4 _l?c. 

J£Lj ( _ r L»j La _»_!_> 4_LLa 4_ajl 
c_dlaJI ^)-4 (_J-^I I ^ < 4 ^p^^^-*d,l d)l ^da 1— <-u-i^ 

Ojdl^ ^1 4_*_L_u £_Jadtd 4 b j I r . 

4_j_J_j ^J_L-r&TL<-cLj 1—4 J. ] c . j 4 <— -ddadl j ^laj-aJI 

Cj l_da_JL_<_u_J I J 4 — *-3 43jL*JL^ c_ <JLJ a_!l 

4Lc.Lu *Lp-V! ^j_C- ^d- 4 -U ((^_4j-d,l ^da_3JI» 

^-4 V I 4 1 jdw J_4 CuJj) ‘n 1 1 ^y^ (J_<-a_a^ l_4 J 

^jj^JI Cj LL-xILljU JUL4 J) V-dl ^d (^ jdl 

: ^da_3d I » I J*_A> ^cu l_4 J. < r. j £j^j — ^ 



■U_»_ 



^ ^Lj- 4 4_4ji dj^H-dL9-^' 



Cu^Sdl 4d^JU *Utj 4 Ljj^Sdl 3jlj^ L^4 Jiadufad ^ddl 4 _>jJL 1I 4JLJLS ^Lc^Jd 4adld, 1 4-t^^adl jLd,t dj ^ 



<budl aUI 4>jl 4 
( Jid 1 ^ f)>) 


lo.L^4iUall 

*♦ ♦ f. 


jj]l> jjjJLa) <U>Lj^l 4§lla]| 

W'/i^W 


ilaidJd.1 cjULdadl 

♦ ♦ 

45 L-UJ 


jbVI iJLC. 
a^uii 


jbVl JJLC. 
2 lo.LuVI 

♦♦ ♦ g. 


jjjb 


J 3>itl 


7000 - 4000 


0,068 


15 




85 


118 


^1954 


4-bb-JLuad 1 


4000 - 3000 


0.031 


8 


fLaJdi + iZujSJi 


7 


13 


1*1972 


| bUidJI 


3000 


0.036 


7 


^L4_dl i j-}jS3 


7 


16 


1*1975 


LJ LjULddl 


3000 


0.082 


18 


fLajdi 


30 


32 


1*1975 


^ LsldLbdl 


4000 - 3000 


0.054 


12 




23 


24 


^*1980 


^ bUiddl 


5000 - 3500 


0.068 


15 


j»l_4jdj + Cu^Sdl 


30 


30 


1*1980 


Jb b bb d 1 


4000 - 3500 


0.182 


40 


^L^jJI + Cu^Sdl 


57 


67 


1*1987 


|*l J-dv 


6500 - 5000 


0.036 


8 




2 


9 


1*1987 


Lh 4 

^b^l J-^ 



atdl<TI a t^ij^T I i". Tl it -j ,4 ,s>\ I ■ 
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4 <_b?C Li <_d II Xdl <_X1 fjA O L_J C-CJ-JI <_U l — 

** ** « ** 

(_ r 4 £j\ jl <3 II Ijufc^ 3>L>2U Ij 

C_J l V d l_J_l l 4 JL C. J_J (Jyi-C. l — 

.^JUl]L jl cj ^JuJL) 

<_^j2Ljlj Ju 3 ^yHJI 4 _j_Lj_II J^LJlJU c__cJL>o — 
7^-<3_s V CjI La *>■ ^ 4-L.Lse-Jl CjI La *>■ ^ 
L^j. ^ r. 4 _jL^_i V Lo ^ jl2cj 3)1 
U^) c__J l_5e_LaJ L j 4jj^5t_JI L^Jl^LLo 

. (4j>*^JlI 1 4_Laj>JL 

3 jLjjJI t dsl < 1 1^> " ^ 3 jl_c. 4_» lJLj — 

c_J j xia 1 1 1^ 4 j r. j_Ll b 4 _j_4-^-I 1_j ^.SLse— lJ b 

j 1_<_<-uV I c_JL3_3j 4_^>J1 XI j1_j_1I 

♦u^-^ 

^4 i~i a I 4J^Jl!I ^bC-J (j I jl j"r.V I JL>.Vl — 

3>c. ^1 i_c.V1 t ^ > 31") J t_3 c dl t_X! 

4_ljLj 4_^j>. q-a 4_L^LIj ' ( 3 .* 1-La I j-U 
dLJll Ij)^ I ^~i < xjJ 3)1 3^ ( lo I ^-^JJ ^_4-<_uJ 4 _jV 
^4-}JI J <^> i d<_cljl_4 4-jJj j < m a (JJ4 (j -4 

3jLjj ^-^e-tTa-j £j3jj_I1 1 Jl^_3 4 4_j j Lx-<-u Lj 
j, jLju^_1 t_ < < ii ce_ . jl_.X ^yj3 i - I ^ "i , . .; 

1 A\1 />»! 2-ILj ^ " II ^ j mij Jl ^Ubji 3)j— 4 

d A ^LJL lJ\-A LbJ 4 _lL) a£U1 CjLLaj-cail 

J5 

c_xa£LXI dLJLl jJLq <4_jjw4j I jltv. 

0.18 4-c.l < i/> 1 b x^V^j 0.58 ^JLj 
0.7 jL>3Uj 0.15 itljjJJj 

b*>> 




c_ij ti_JI dL_j c 4 _j j C.I <^> 3 3jL_jj — 

4_C.lj)j»JI^ 4-C.l I <^11^ ^yJjJ_XI (J L<^»-L(-u^ 1^ 

oIj^LjILjv VI 

3jjl^_X1 L^UI jjIjJLI ^Lc. 4_^LXI 

4_j ^ ' «« _J I 4 3c j I c 4 2w| 3 II j 

Ji J_j^ « 4_o LX I 3 j y- a J I » Q J) J I juaIL>- VI 

. 4_uU 4_X3J | ^^yjl ^yjljjlj 

SLmjJ cm Lc a< t uLu,V I 

t (. l~t 3 4 dLJU 3j 4 doj^JI ^^y-iljLj V 
l3' ‘ L^_j_JI L^_La_^_4 3jJ^J ^ Lr jfc 

La jl j^l (J5-X-C. j j 1 3 1 1 ijr 4lj^*_^>JI tL>j ^JLI 

.d^_7e_^JI 0lXJ£> ^ j ^ 1 1 ^ JL<_uJ dL lXI— 1 



♦ l^li3jl du^JI ^ 

A i * ~A" 1 1 ljLcluVI 

♦♦ ♦ ♦ 



I j^xjjlj ^ i 4_lC. Ij^JuJ I 4-_<^ l^-X I 4 la ' <■ I c_j^*J I 

4 i mi 3 oS— ^ ^lj— J II 15 ^ (j-c. 

er^ Cjj^ 1 6-^ L^ 1 a - t JJ>- 1 ' 1 

.410^0.06^001 

d » \t d V 4_iC V t ljLcu/VI 

ts ~> jJI I Jl_A i^j. J K II 4_j_I1 *\ mi VI ^j] 
^4J jLjl^V-II ^ j 'rr is> llj^ 4jjL*_XI 
(^ I dl_ai CUAJ) K II ^jl :4 _j_jV1 

4_^wLlXI 4_oLXI La jj lj_4 j] ^Ul La» 

1 j 4^ U» jJSLILj (4^15 4_i_tTu J I ^ 4_3 _iLj ^ ^ 
c 3L3c-o 3 jlc 12 djuAj) j. loll ^l> jLt-o-j 
dLJU L^4jj. ^(JjJlII 

*5= 

— 4 J f.Lg-l^y I (J-dl j_*J I Lj J-C. 1 x^a-j 

U U-u_uV 4jjL^VI 

^wi ^ ... 1 1 jjuJ /. t ^ 1 . ^ . a a 4 1 i ' — 

5j^" U) 4111 (> 4,2 (JUJI ^ ^Vl 
(jKni JJlc) <Jr^ (Jr^ " 

4J Jj ^jLSLt-u ^ 3 < ^JjLjlj dxJj^UI 4J_>Ji_d 

i - < I Xa-3-j oJ^-XI (jr~^ 4 cl^Vlj ^ II 

». . ** ? * 

^jjJ-^l 4_ * ' XI < )4LJLI I JljI j I 4 A j 1^, & 

.(4iX1 fjs 97 ciu^^LII ^ 

4— j— i— L ilI dLJU ^y I c. c—JLLa—II jLjjjI — 

(^y-i jl j 4>j 4C__<_>l > ^j_4 4 c.\ I <^> II 

c__L)Lv. £j_a ^^^IjjJI ((^^1 Jl*JI ^j-^VI)) 

^jLuaj>JI J. ^ 14 II (j_d (j^-X-A Jus^ 

j^lj — >J1 J!vL^ ( j_4 cixjj — £ — II (jj — l 

(JT^ 5jL_j3 ~ ( <1 J l_d C^I_CJJJ_XIj 

.CjJIj c__<jL^ ( j r a> ciJ V. £l j. juVI 



:Cu^SLII * la "<£&j-uj ^j- 4 4J VJLLlu I ^ JJI ^IjLutXI :Cu^SlXI ■ la 4j 4S^jJ ^JL^ILluJ jU-4 



4^LLiXl jLd,l 4_>. jJLo 

(L)^^1XI 4 J^) 


iL»UiVl liUJI 

*♦ ♦ ^ 

(LwjjuuSUjl.j^) 


jjll> L>LuVl 4ilLll 

t 


CjLLuLJI 

♦ 

jLuoJU 4->3LcXI 


J^lC 

jbVI 


Cd) 0 

jJrJI 




4500 - 3500 


0,055 


12 


^LdjJI 


10 


^1941 


4_iJ JLUtl 1 

♦♦ ♦ 



Lj^liLtJ^ 3 4 _lc L5^ ' (3^LHI 4jxjJIXI 4JLJL2 j L*_j j Li i : 4_<-c L5^ ' 4-L^^JV jLu4 — 

- 1 ^ ^ ^ t i + is* \ L^® 3jlc jl^ Hjlj 4-u^L>JI ci.Llj cJM^Lm V I 4_t_^S 3)1 L^ ijIjVI ciJLXj V-dVl 4_u-u j 



4^314X1 jLcXI 4^^JLd 


b>Lu^UiUJI 

M ♦ £ 

(Lwjj usSji jl* jjAt) 


jjll> jjJj) L>LuVl AiliaJ! 

'/ 


ljI 3-tla-H 

♦ 

jLudJLI 4->3l4X 1 


jbVl 


J 3>itl 


8000 - 3000 


0,123 


27 


L-LxJ 1 Co^SiJI 


362 




9000 - 4000 


0,164 


36 


wu^SLII 4 cj.®j>s-4 


485 


3^^J| gplj- 4 



^ ^t l i~< tt -j .t <^t I ■ 
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oaoJI c_clLq 



J ^ I lj V JU 



rs Q 

* f air^- 4 300 £j-^> 41 ^ y°> ^ q^_JL<3 83 
300 Jljv <LuUI Cuj^£JI ^jlj-4 taj 

♦ 3 ^ uir ^ 4 

45 5l2_a ^P-Jj) ^ tl 0 iiJ5l ^ " Mil (jl— ^ 
^L*JI ^ i <^> l 3 1975 ^Lc. Lj- 4^— ^ i i_j^_lLc. 
4 j 1 ^ r. (jl * Lj_4 j-i CjLj jJLc 110 jj>- 2003 

(j-C. 4_se_jua I j / ^ la ♦ j 4_La_j_<_u_j 4 _j_j L<-cljv- 

Lj— <0 j_j 4— jj) 1 to 11 ciJ^i ^ II / u V 1 4 j <y ^ 



:2025 f Ui 2,921 :2010 f l_c 

•a?4^ 5,414 

(j£ I j 4-J J j \ ~ tl oLd\ ( j ) -A CuJj^JI Jl- L ju^j 

fll — i l- 11 (3 J J > 1 Uj 4 _j— L a— ca— 11 



x?Lj_x 3 0-^3 ^ 4 4 JLL 3 JI j. j C. 4 _l 3 jj>J 1 
* 3 ^ uj-^ 4- 4 217 ^ (jy-A t 4 _ L - L ^ r J< 

Ji^Jl?c_i BLdjuaJLl 4 4 y < 1 1 ^Lj_x 3 1 g j t| l a! 



“A/S i 4. A u j>L«B vi; 

jl U aVI 4 1 < <1 'ij 4 _H_iLj CuJj-SL!l 4_^>> L<_u_x3 

' << ' i4_Ljl_j 4— 1— CU ^J) < < II 1 1 l ^ t 

*♦ 

Bjj) ji^> oA-£b^ t 4 _jJ L c. 4 -i_<-u-L> CuJj^JI 

: 4_u iSLx-J I BjLjjJI 

:2000 r Lc. t(j j j i a 1,576 : 1995 

2,300 :2002 f Lc 1,935 



u " 
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V 






iif jJl < 1 
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/ 
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V^vji 



jm., i j f j 

,■ Ti. j 
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i 
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. 4_LwJJ 4_4 Ljl! t 4 -cl^JI — CojiLII 4J jJil 4 -l L uJ I A-c^i-U I jJ-lu I ‘J ' * l2i_)^SL! t 4J <L«j2^>iil x>LcXI 3j ^ v 
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. Lojj 133 = 3^ I 15 : 3^ Qjjla 

c LaLjv «4 3 j 3r a» ^LbjVl <jl Jl_£j_j 'jl_&j 
3>mi o Lj—l 1 iy^-A l_j (j\ 1 j /-^ -L 

L 'L»it ^J^jjt-A 

j^UaiiSjbi 



jj^I ii-1^1 < <iVI 

CjI la_ 1 <<> ]| CjJ g__C ^Jslj-JI I j A> ^-3^1 " I j 

^Ul L$-Jjjj?e_a (j-a <— 3j. II 4 _Uljj_£LJI 

eAi^- 4 J-^ ^ i£' ‘OJ^ OJ^ J^> ^-‘dj^ 

H *♦ 

(JjL*_gj jLaJJLi 4_LL3 4_t.g-£ ‘oL-ll O -4 3 a 
2 u j ^ 



^La-jLXI uJ| Ol .ijl I j _4 Lj j^j-J LjQa— >1-4 Ccu/ 



> Ui4* 300 ^ju-dall LAJLu^jj 

{qJi___a_Jt Jfj^ ^ "* ~‘ jj Si ^ 






Ccj^JI J Llc-U 4 A 1~ -i^tl 4 ■ - uJ 



J* L^jil.1 4 -lloj 


^Ld) 4 -lcjj 


50000 - 40000 




60000 




9000 - 3000 


4^.jJQ, 1 4JLJL3 cLU j_>- jLua 


1000 - 600 


cLillc 4 _lSjjv jL_a 


2500 


< /<tt ^j_a 4_ uJj^ jL_a 


1500 


w ^ t ^ j ■ ^> 1 1 jLu4 


500 


CJj-lU 1 jL— 4 



i»i999 - 1991 jiii. ^>iii ajjbdi aui jjj^cds^ ji>iai j^iaj 



4->-jJLlt 4JLia jLdl LSLulu 


cLslUiJ 1 jLd.1 ~4&uulu 

♦ ♦♦ ♦ 


4JLud I 


(u^ J^) 


(>^ J^) 




4469 


5110 


^1991 


4709 


5336 


^1992 


4847 


5479 


f 1993 


5077 


5719 


^1994 


5475 


6178 


^1995 


5671 


6374 


^1996 


5699 


6399 


^1997 


5844 


6622 


^1998 


5979 


6817 


^1999 




<y s-^i u^O ‘ xJLuiglJ Lqmi 

253000 .(o>!^ ji jit ^jL-a-J ^L_ J_ll 
. 4_L<_aJ I ( JT i 3^ 910,8 = (Lojj) 360 

U^ L. ii-LjuaJI (J j u^jQ (J^Liw 4_j_g^ (jr^J 

(jj) j 1 •a 326 (^1 U<jj_£LJ 1 t_3jj ^ ^J_jua_j 

4_u_U 4_) jt U I 4 _i_c£LJ I La Lea j_j joJLL 

U! UJ^ j ^ 1 L I j 1 1 cjL^>»L^>. 

♦ ojr4d 1J90 

i_£jJ L<J£Lgj Ljj. Io 1 LI 

(J L^-t-u Ijj jL-Lji^aj^ 3^ ^j_jJ_4 300 Cujj_SL!I 

(J j Lijj /^i >q l ^ j 1 c. (jlj 

o' l^' uj— J — L 4> 900 j_^2 erlj 

1 ^ 4jj. , ^ ^ c2b ‘ la 2 ><3 > ^JjLjlj 4_jjL*JI CuJj^JI 

<j-4p O' 1 ^ jl c - o3^3Wj o- 4 o3^>3' 

3 ^ ojtj 3_4 600 joJ_?e_i o^-j-^LlJI o^2JLljl 

' ** ** ** 

Q-<.gjl i>LJs 4 _lL>iJ CjLLaj^_4 4_) ao_2j Lo I a 

♦* *♦ « 1 -V U 

4_ >_li < n U j tC-UJ) ^ II ( jr 5 

jljjJ OJtJ-'- 5 l ^1£Lj t4_4jU>J' Juu 

Lo o^^W ^2 s!vLj [^j-a j2l^? i^\ (JT 1jj_£' 

. l j J ^ jJl IjLC. 

«^U! 3jj?e_(aJI)) ^-^-t.i.Lj Lo j_& 

SM^JU ^LJLLj Laju_uj o' u-^ 3 ^ 2 1 (JoL ^* 0 (jylii' 

^Hi' cl ^ U 1 1 4 _l.UUJ 1 CjQa_5e_c 42a_<_ulj_) 

(Jjl*_c- 1 ^iL*J! {JT ^ 4jjJ UJLj C^J! 

. ^LJLl 4 _JL>ij 



Sj'jj lJT £i 4_aL*_JI j-ja—a <._ 1 , u 

LjJLv CuJj^JI ^Llj| o|-^ 4^1-11 JL4-5e_c cLsLLaJ ! 

uj-ri-L- 278 ^1 J j 3^L>2' o\ — - > — X t 0-4 

oj-^-L-'S 268 (^1 cii^l ^ 3 < n< ^^j '-d -A j-^ Oj-^ 
: Lj j-L_u ^ Llj ^ I 4_*JL) I Jl&o ♦ Lj^c jj o jl Lc. 

< 2ii T = La jj 360 x 3^ QjjJLa 278 :^Lul^ — 

Q 

♦ f* UJt^ 

964 = 360 x 3^ ^j^JLa 268 - 

♦ f* UJt^ 

^a 4^1_1 jVI JjLjlj jL^j UJM ^ 3 i <iVl o' iS^ 
CjIjl*JLI ( jr 5 ^aj|j C— cJj-<-aJ 4JJVJ BjLcoVI 
43. i < <i ij ji_L^_ !! ^ a < H i La j_ji>j ^J-Lal < a a tlj 
aijiai ( _ 3 33 ^J-" L^jV Lai i Juv 4 g ^ a 

(>« mj ) i k i' 
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I 




oaoJI colo 



4-j Jl-j- 1 nllJl j. j r.j 4 j a j 1 ^ ~ 1 1 <^_IL*_1 1 

1,00) ^ 434 

^ 434= 0 ^>V mi 2,300 : ^ q^_j_Lj 
7700 L_jJLj>. 4_i_<_(jlJ-J 1 (jl 



i £* I La I j_4j (_u_- 4 4 1 ^ 1 ^ I (jl 

jj_jL_ 4 j) ^ j j Jl_3 4_j_4_ 



4_bLS_j)) j_SL<_u_j_jj^U t-a—11 ^1_*J1 <^—4^1 
lj_Ut_COj LjjVj! i (jl «dLxJ,l 4 J 1 -v. 



dLJLl 1 Mil ^ 3 jl_j1jJ1 JjjlJI <j_4 

(-La_dj>ii Llj^_5c_jj L^Lbl 3 ^Lj>JL1 

m L^oV 0^1 U-^Jj 4M_2LJ ^Ul ^Vl 

U^bi 6^ (TJ^ U 

Jjl J_J i_ul C. J J 2 — J >J1) 

^LsjljVI ^ ^L^Lll l? JLc. Vj cjLjt^j_ljl 

d>l— )l /ol J 4 1 1 ^ " <_oVl 

4J jJL*_ 4 J. J r. 0^1 _j_^_4_oILj Ju?e_4 

.(4_uL?t_4 4 _l2o 4>U1) (j^-clal J. 4 -U 



c-jj^Jl 4_4 Jlj>J CjLj_ 4_^LJ1 4_j_ijJu?e_4 

£-4 4-^jjJl ^jJj-Lll (JL^-aIu-oVIj 

4 j c . Ijj 1 1 CjVI 4 » ~ i_oVl (jjJ c. Jij) j 4 

. 4_lc. 1 < < ^ 1 b 



(CoJ^Lll) ajjjLiJ jLlj>J 1 4jj-j>. 

^_4l_La_4 <—>l3j 1 (Jj^ 4 _jjl_ljJ1 (jy ^ £_2j 

ulnb Jln^O ^- j -o- j -^1 

(j, 1 r. lo 13 V JL^Jl 4 >jla ^£L_b 

. ^liLc ^LLlJ 

4 j 4 ? j a J-L L>4 1 1 -L_& 

j-j^_l 11 4? 1—4—4 C_5 jl3 5 

. 4_uJjo?e_j 4 jjX < nr. (J1-4-C.V 

4_^ L^jl-iV 4>J_^ ^L2li-4 (jJ 

4_!Lj jlj*. 4_jJJ1j 4 41 CjI 3 4J jJ-t-o-4 3 jlj>-1j 
^-L- Tl-TwI — )J 4 I 4 1 c. C-cjL^. (JjJI CjI 



4UbuJbw 



4 J l<-o_4 4_^Lj>J1 ^jI^LlII (jyjs ^L_j-11 £ ^-4Lj (ji 

L IK" 11 £\Ju Ijl (— «-!— t-U— > ‘ t^N ^ 4 ^J_u_t_l 4 4 t ♦ is~> 
4^1^ 4 (J-W 1 im 1-J ^Tt-Loi l-J l_4 1 

c_<jt£Lll JJL 4 JLI 1,69 - 1,45 (J 

Q^-xl_4) 1 4-Ll^rJl CjLLaj?e_4 

jVjj 0,75 - 0,57 ^1 cr^ 

(^^-l^LJI 4_ lL^TlJI diLL^^e-A c_<jt£Lll J-IL 4 -LJ 



L^b <Jr^ uj-^^ ^- 4 ) 

J5 

3jjJL5e_4 J.J r. CjLjI^LaI Lj-Ib-J jJ 4_jJ_5eILll 
^4 - < 13 V jL^_lI 1 (j^) (J7-1-C. (J 

lo J 4>1__J_11 4>j — A (_J 1 r. (Jj) ts~> ->J1 

: 3 Jlc. j-l^lit_4j d)Vl_4ll^l 

A 2. 3 £-4 ^-LLjVI C_4_J_11_^_J 3jl_jj-Jl ■ 

. Cj LLaj>JL 1 



4>jLofe ^1 j-IL>. 1_J 4>l_t_ll 4 > 4? 1 -TW (j^L-£- <<\£ a a "t 

UOL < jj b UiL^! 4 _jj_jj>J 1 3jL11 

4__toJl_4_oVl jl 4 " C. b 0 I 4 l 1 31— 5t_jb 



(j:r 4l> 4_4 _jL11 CoJJ) ^ 11 4_4j! ^jl 4 _jL£S^L>J 1 ( jr 3 

^ 1 — rre — i 1 4 4? 1 " ^ 4 iJ7 £s 4>1_4_11 4_4jl ^yC. 3jJ-JU^ 



4-~>M ^-j i - 4 (jjic. £xy jU2uU2-3s£lA 

julj b 1 ^ (jj4c b-4^-1 b 
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Cuj^SsJI oLuaJLl xLb L i.il t JSLcLXI 



A \, \ l t 7t \ J < A djl^_4 



*4jJLJL AJ .Sjl^d 



^y^faUaJt 1 4 >Lw 4 



4^LLL4 4_1 jt£ 4 >Lu4 



PL-4 

jUa_4V! 



SLj^ltdUt 

^JsSU ^i I ^j - 4 



4_cS^j>Jj aLdl 
(WU jl 4 j LlcJ 



dL-4 



(__Sj, A^JI 0 

X70 



jaab) 



o - 4 



Lt“ 



I 



4_iJ_*_II dL_j_LI q~< < ,,\ 

0 Lji_4 4 _jJL>lJ q _4 d^rebLLLI 

3 j'jj - J 56 i N 




^ jJLl Jo.J-4 dlL4jJL*_4 



dL 



4_2JLjlIL 1I diL 4 j2L*_LI 

dl_L4 a | jL-^eTLt-u I SjLlL 



L7 



■Te U-l J 1 l Bj U2. 



. 4j>JLjlXI 






X <_ 



■d! 



•JSj-^JI oLJ, JcLSLH 
4^>JLaJ,I tjy r*-..^ l .H 

.(d^JI ^ J I >V "3- " a 






<?i_a 4, ,^„ 4 la ->• ' 

re, ju^. II d3j. II 



Ur 



. 4j>JIjl1I 



CjI La re 4 

dLt_4 4 _jJL>iJ j ^_t_La_Zj 

s j'jj “ J — — — i — ^ 



( 4 m j ^Lj>^i 



_l_l 



o°> 

^j>.LiII djiUI — 1 
cLdLL^jl dLdlLI 

lJ|j-lij 

. 4jj bell I j djU^t 1 

L^ La II £_4 >iJ — 2 

.4_u^2Lll ^L<-u->-V' j 

a 3 aj'j^ 5 ' a>jlUI ■ 
o - 4 J^L-LLI 



dll La_ 



£2 



I re_4 



d Ld-lX I j 4 — l-L^c-IL! I 

. A <<r 1 / »-^i tl 

j. j c. dJ}A-$-2 <-uVI 

Jj — a <j_4 j — tij — LI 
* < <i L I 

J_JL>» J-L<-iLl1 ^ JLC. 

ja aiapi ji-4dl 

(jdj ^LjJLl 4_j_cj i 

. dil^>JI 

J^UI <_LajL<_uj dij-lj 
* <?LJl 

(jl— 4— ba J j_rvj ^J-d 

J-Sljb 4 -jjIj...^.A..m.I 

j 4 I II £-4 dl j LI 

. ^jLdill 



jl La 4 VI 

4 a ua i 

. 4_4 Lc. 

1— ^_Ij_La A 

(4-<-ol a—4 , _£ 

5 j'3 — * — ? 



■^j 



3^l_j 1 ^Vl 

♦ L 4 I 4 

jl La 4 VI 

4_t_ji2a_4_>iJ I 

jlaLUl (_a 

4 1 1 l i^> II 



. 4_uJL 



u±. 



tfLdl 4_l5Ld4 
4^> L , II 
4 j>ijLlII 

£} 4 — 

<_—(_! LJJ 1 I 4 

lAA Jl 

(3^^ — 1 — LI 

4_j lS <>i 11 

I \ JJ 

I C. 



Ur 



dil '<il < ■<! 

iL x LI 



U r 



dll 4 Jd>Jl j 

-VI 



3jL 



-£>J 



4 



-laa. 



d i \1 <^»" 1 



. L4I 



4_2L£ d 



1UI 



t_ < ^r,, < 11 



L> < << II 



L^! 



t_3 



3 J 

4j i 

dll <_ul t-u\ 



Ur 



aL 



x\ 



dll 4 Jd>Jl j 

•^>Vl 

. I q~i A K" 






-U-LL. 



Jab dii 

<?l — j — LI Jj — 1_^>J 2? j lj "> L I 

4—4 J-2e-TL-<.a I 4 _j_3j_j>JI 



*Lr^i (jLaLiLi 

dL_l—L! /j-4 1—^—4 L_sl LTl—i-u I — 1 






3_}Ljj ^JlaJUj 4__dj_j>JI 
. 1 <cL>»jJLL I 4_u_oj 

4 T< 1 1 J Jl it JJ <5 J — 2 

SjJ_ai ^a^l—uj 4..J.C- 1 jj— II 
. 4^lb^l 

I^J-U J— 1 I 1 jS l—UL 4 ■ 

•.^j-^ai ^jla 2 jjij 



0 

dl 



j 4 



4 l_iL£L_ 4I — 1 

«►* ^ 

j! jl jl La 4 VI 

ljlj_4 L^jt— 4 4 JL 4 LV 4_pe_la_<_u 
j_^Lld J? ajj-i^ajjJ-di 

(jr^ 4 ^- 4l — ^ 

4_u£aLa 4_j_I I dLjjJUl 

j>LII 4-jJUai' jLLUl 

, <1 1 di J-til djTC-U- 1 

dil2jJL4 l_j^_i_llj d-jJLaal — 2 
dLUl ^j_4l_£L_4 ^^1 d_J_La_ < 2— 1 
a a < II jl i ! ^j_4 d j ^.tl 

^2-2— La I— 4 ^£s d 'J t«> ♦ t l 

cLa-il^ 2a II d il 2_d » j c. ■ 

^.l.c. jbVI j-ALStLU 4_juaL>Jl 
_t 3 1 ^ j i_oVi ^jj-aii 

jli 



Cr 



d j dj ^>tl /)! j 



I jt— ^ J ^^jjl >JI £-2aj II 



d^J- 



jua. 



ail 






kaai dijini 

.^_ac_i-II oLJ, 



dL_j 4 

l - a - 






Ljl-lu 



Cr-' 

Ur^ 

cdJLUl j-d 

d 4 Ur 2 * 

.j^LlJI 

diVjdL4 jl 



> 



d jJj J re 4 j 

4_jj_»_II dLjJll 
cyJl J-^ai L ^b' 



d^> 



dl_i_uia_4 

oU^Vl 

4_rvj2L_4 jL ijjl 
.j^re-iJI dLj-4 



. d JJ daUtJI — dj^SLI! 4 Jj_lI < L l lu J I *d>i. i Ij-llu 1 :j -Luai I —(^dJLalSdtl ddiXl ^3 mS ^3 > 3aJL l>i _4 d^j>o 4 -ljIII ljLuL dl id 1 jj I 



1 4 ^jJLlJI l yuu 4d>UJI dL^ljud ^ 

4_j_La_d2J! 42 jj_j ^j_4 Ldlj a ( j r a t 

Sa_uUI 4 jj^j ^j-4 Ulj 
JLj_^l (^Lc. (jVl j_Ld JIJ-oj 4jI 

5J_aaJLl 



Ur^ L 4 jl-i 4_4_ 1 1 I > LI I ^LjJll jLa j 

4_4 J < ">■ 1 1 d<_ll_a I jl dlVl 4-2-^ VI t __ lx uol 

^j_d ^a3LaJ I j Laia-u I ^ l r. Sjjia 4_j_il_ L lJJ I 
J£^ lj Jui> c-lA Jlj (^jJlj i4_uLll L^jIjjj 
j^a 44 _ljl£LJli jLiaVi Lr^i 

^ II jj_<_oVl 1 1 d> ij_J I 3rd 5 ^-d-A>2 I 

4_Li_I ^_jua jJ (jy-i L x—lLI I (JjjjVl dufcjiJI^ 



^ 1 c. <_Lai_a>ji Bjjj. id j < Loi j— 11 

^jj'Ji i — a j_ >- ^a 1 ^ ^ " 1 a 1^ 3 jjJli 1 <?jd 

4 U -v 4 _j_*_j( 2 aj Ld ‘d 3 l^ i_ul ^j _4 

t <( 1 1 Jd J_c. 4 1 — II)) : j 1 — *_ Jj Cdj> id <dcij_aj| 

^JJX-UU ^ 1 jdal (jjd jd 2 j J^LlII ^jlj 

a 5 jLa ^j .4 j 1 L_)j^*ji ib mi ^j .4 ^lju jab 

• dp lt* jd-J ijd Cy> f f o'^l 
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4_ujuiJI 3ju^->iJ t 4 _u u : cr jU.I (JaJtuaJ 1 q ■uj ^ A 



' ■--«■ 




4-LJjut2l 3 jUj^>J ! duuui 






^l£Laaj| j|jL*UI 


47.0 


(2000 ^ ) 


15.3 


(UJI / 3 ,L£) 4>lil tfLJ.1 


29.6 


(41UI / 3^) 2UUUJII «UI 
(%)JUI ULUI 

( 4_Lau2 1 j ^p) J ju2L2 4_i_au_ (2 lu ^LUI 



4-UjjJI SjjjpJI h±ui oldl uUI 4xuul 



ACS AD 2000 and United Nations Population Division 2001 tjjuull 



4uj_$3 pi U» (Juuljj tCj^A 3 0 (j _4 j^> 1 3eu21 
q j "*■ jua-L) r-1 »U»NI o' 4ue_auj_4 <p_oLue22 4_ut_u_L3 
1 I 4 9 ) I II o_4 < 3 1 9 8 < J auU jl >—3V! 

• OJLJI 4ue_au SddiUdJ 

^jlSL^aJI j'JlC. 1 3jluj2l ^jL) (_y_LUJJt2l Lu-AjJJ 
pjsl.-3u 1— u &1_ au l ^ulX\ (_£ju_ au_ll ^d.,.3„jj I j 

JjJ (j- 4 4 uJl* 2I o' Lr^i A>^- 4 (jr^- ( . «IUII 

jl 4 _Lj ju jjl ^ ju. LiueuJI ^]J lu i_>iJ ^Jludl 

juujl321u 1 Ju juj^I j I j'' J> * (_yJ3 ulu-UJ 4u_3l_aul 
3 jJuJ 4ue_uu 3ju_>.Vl 4uj V I 3u jue_l_4 (JSLtTuJ 

^1 Jju32lj t4_,guv ju 4u^l_auVl 4_ul_ll JjI j_1I 

3 jjJLLaJ. I Cj 1 3-usl J-U j juuIulII ^1 CuLjuu! 

L^l L- 4 - 4 ‘liLH^I ^4>- o- 4 4 Uh^2' ^Ll 4 
3 i U, ♦ ", \ ,UI t'yA 4u_2l_aul vujS qj 3_Jl_uc. 

. 3_jUlU I 3K a Ijuj! I Juljull uJLLail 



> 

;3<Ll2;JI oju* ju jjJ^y^-aJtl J) ' Ij^Vl jjlc. ^ 
c* < ii r. 3ju3lj_3_ll lu1uLju_JI jl jluj_£. Jl^Ij 
oLJtl LiJ^A ^u < <■' daL-usl Lueuulj tju_iu 
ClujSU I juju>u Cxij ^3-11 3 j2L3JI J>U. 4uJl*JI 
CJ I J-Lai.(2 Lj 4ujl_3_4 IjUlJ I q _4 

^Ujwtuiil ^LujJ^I (j I lutjLUJ-4 <"(3^1 Ml 

3j. " 3 II (jJ^L^u—t-u^l ljVjuus 

^2j^' f ^1 ^Ij ^>J>^lil r,t3r .l 
^Jl u_uuluVl y i C. L^JLulu juj 4uJljlJI ^Lj-U 
£-1 mi d ^Jl 4_£LjluI i 4-lI^LuJ I J^mi p u ♦ ^ 

. 3 J_3 Jl>~ 4_I_cS2i_u jkLu 

^LJU Jjlj-^ 3jljl 4ju»l_J1 cJl^ L^_ljL>- ^j- 4 
J-C. LlU ,UI (jl ‘.^^^^jLUJUlJI C)^- 4 - 5 ^ j— 4 ■*11 

{jr £i p-^LciUj 4ue_i*uVlj Cj^LlujlJI 3uj_3u ^1 C. 
(j\ se. ‘ << ^Vl \Li__ i lu^L>iila 4 ~z- i a jVI 4 uJlJlu 
^ I r. p_4*i_>ii I Jl^. L uu 1 <i ^ i 4_ju I JljlJ I J I j_l I y 



4_j2Ljl*Il 1I I j 4_jJ L^-t-u IjU I l_3_jJ L^JlI I ^LujjI (^ji 
c _ 3_L=> 1 L^i u32L3ie_4 {jr £i 4_C.jj_I I 4 _j2L?cuJI CjLLau^Jt 

4 U . xjI^J ^LJU ^Uiul 4 A ' <" cd 3*tjl ^J| Cu^SLII 

. . . 4_lIusI~iJ I CjLuuj 

*♦ 

^LJU jjlj_4 3jljl cjuwLlJI ^jl_^I l_4 ljui> 
ju£2 ^jIuJlC. 4— l^JLlJI CjlutuNd C-Uj-^JI J,$* 4) 
JjLc.1 U) a tl lu luv Luuv |_) J_u-ljl (j I ^1 lu_£^ 

4Jj_^L1I j^L^LlII L<a_u_u'N Lh 4 ^ 3 1 " tUL I 

4uc_l3_i . i t 3 x "< 1 1 A 4_) uljluJI 4ul_C , _A IsujI Julj 

* ♦♦ ♦♦ V «« 

UyA ju Ju (j^lil (JuljutJI (j^u CjUMaJI uJLI_2Ll3J 

< uL>JI ^JLlilu (_JlL<uuj ^Lu-JL I (jyl-C. i JLLaJI 

cj! > I U " ^ ^LLu^JI JuLulJI^ ‘■iSy 2a » tl 

LU I Ju- jJ I j ulu_ll 4iuuit 3JI lu L c. LL luJ I 

uJ Nl ^"i , xj | 4_l£ I y~4 ^ < " j (_^3J I 3 JjuuX IS 4_uSLt-aJ I 

4uu_^_aaJI LuluLU— >2U 4ujl— 3-U 1 ^ _t 4 ^l_J_ll 

^l_j_l I t , ,,l 4 _l3 Ij-u Julj ^321 4jj L<ul3-(-u V I 

( j r Lc 3 jNLc. 4 4u JUL-Ui ji a_jLc. ^ ij_«i LgU 
4 _Ljl_2ou'2Ij 4ujIul 2! ^IjUcJJ jluAI CjI I I Us **( A 
Cj L>- L aaJl I i‘u_U 3 u LjLUUC-3-21 A 4u2L-LUUe_3-2 1 

.32jjJI 4u> j)" 3 1 1 



Jj_1u*3j 4_aaljJu pl_3 J^_*_ll o' c^! '> 



-La-a-U 



U ijUJI oLdl iJUl oULUl 

pi 970 ^Lc. 0^-4 ^ 4 3j> 3 3 II jMuJI 

0-4 ^U3jl ^ul332l Cueuujl Lluu- ,pl998j 
u JO^MI 3 j3Li2l JMA- Cr K2l ai^L^VI 
^LII d2Nl ^3 1 nl Cj^Jmu j-£-& jljjjl t Id ^j2 

tQl5La(.2l J Jul \j Uh t ' ju32l 4ut_3u 4 uJjl2I 

45x_La~u 43 J_^_Ja ^ jJI JULL^I pa-«o32 I -^yJ ! 4 jS LaU': 
3jljj o~4 ciJLIj t33-(-a I L 40 4u J ulI I ^L-ul! ^ujju 




OQO 4 O -4 pj Jq. 3 I I 3p554 

.(Zubari 1997) 4_^j^l ^L2U 

lu Lt-ul i-i^y-C. ^Ul ‘ U» ♦ 3a II juuJ_4 ^JL_U 

4u Jut3_auJs I j>Lua22 4u &22J 4 _uu 32 lu 4_Lc. s_uul 

** *»u * * -V * ♦» y 

100 % <>. jJ^i (umi ^iui jji^ o! 

4_ujul 2I 3juju>i2 1 4 _i_2u (JjJ o_4 4_uuu> 
0^-3 JjJl 2I lu^ju^ Ijluw *2Lluq 1 4utu_ <_u— 1 1 

O ^ J-2 1 j JuS lu j 3 I i (_u ' -L^2Iu_3l_JI 

luJluv uj! J uj SjJuseuJLl 4_uUk I 1 _AJjIj_ 4 
. Jk4-^_JLl 04^ J^U*3uul 



m 



j ^ 



.(^jJLI 4 _jlu1u^ ^LjII o-^- 
pLc. 3p2_^ 6 o- 4 iu-uJI jLuII jIjlu] 



^4 1995 pi c. ^ 3fJL_£ 26 ^1 1980 

o^lj-^MJ jl— i —l I ^j_A o^ 3 86% pi j V 3 1 nl 

1995 pLc. .(Zubari 1997) 4_^ljjJI 

jjlj_4 c ^_lUJI ojl-*32l o^ 1 ^?- 4 cJj-^ ^23ul 

^Juj 1 4.3— au2 1 j ju2L2 3p466 ^jlju ^lu-4 

1_4_4 A 1 Il/3pl020 jjuL2l LiJM^-ul 

Lkuuj_3_ll ^ ^Ju ^J-3uu o^ LU 



t < ii 1 



jLluU jjy-au-UjJI C^11^3 i nil 4_C.ljj2l (JiuU 
0-4 82% o- 4 UJJ-3 j lus 4-lue.ai.L4 I LuaT UJj-2. 
10% ^_4 4uj1_3u3 ^SJ\ ul_u_ll <j2^ 1_^_ 



J <_0 I 



>all jLX 1 la 3 II lilNl 4 3 (-U^ 8%J 

Lr^J ‘L?2 'j 32I Lr liL L y_cl_LuaJlj 
0-4 86% ^2'juw 4_c.ljjJI p Jueu-oou 4 _ujul2I 



4— LUO-lI I ^JLu Qj-gixl I 4u-l3_U uLJLl Jjlj-4 

^_3ujl juaj .(Khouri 2000) 80% crl'>^ 

^ 3 dajutJu JSLaU 4u£ju>all ul__J_l I ^ 'jueu.au I 
i j'Utl 4_Ju l_u_l 3j-p-Vl uiNlAJI jjujl2I ^JNU>- 



.JJLuJLt Su>Jdl (QuVl — 2000 iLtl L slI I ^_LoJ I uLdjj -j i.-^t I 
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plj_C.Vl J>LL '/$ 4-jj-Li-u 3_}Lj»j 4-L-JI ^Li,! ^LljV j*-?e_(JI 4 _jJL>o CjI L a-gt a g. LT u-jI 



. 4_j_juo 1_I! ( j.(j.^>ii I 

^ 4 j a &l 4 _j_jHI jlj_aJU 
j; ' ' J LSL V (T < t / ts_j 4 Cd j) 1 1 4_! »; _\_! ^y-t-u-i-u i cut 1 

4 i < ii i q_ 1 1 4_J jJ I w_2 1 < n mi ^_ a O -4 4 <n mi ^ | 

of VI J ,LUL 2L-^>U* 3jL1 o_^ 

C-UJ-SU' 4_Ij_i ( j r £ J»1_J_1I j-j_2 j_j 4_jJ jj_<.o_a 

^yllil ^Ulo £ 1— lQ ^ ^ l 1 3jljj ^y 1 C . Lt_uL<_uf 

4 ~ J 3 nj tfL-ll Jijlj-4 ;U jlo Vi ) p j_3j 
l_4-> 4 3 \ ~ 4. 1 1 (jJ^L^_IL<_uVl CjLc. 1_L_3 jlj_gjj 
jf 4 _iJLC. £>L_j_4 CxjL£ glj_<_u ^Lj—g cl) -4 4^1_IL>iJ 
oljljjJI o^> 4 AA 2 

4jL 

4_aLa_II 4_1 _j_^_IIj 4 — 4 1 *_J 1 La-Jo VI 3jljj (JlLa 

44 m jjijJii or^lj j* 4-^ujlLj ^LLojj 

. Cj jilll I o_4 I £i i La_>.j L^ILus-uj 



3jLc.I o^- VLu2_s 4_3JLl>JLI 4_jJui_1I 

l_^3_>iJ l_a_4 Juu ^y-Se-t^aJI c 3j. ^Lus p I J_3e3_<_u I 
Cu_LL&lj <4 _c.IjjJIj (_£jJI (JLo 3ji J_^_4 
CjL^LiU^VI 4_l_lLJ 4_jJl*JI oLJU v_l£ oIIj 4_I a jJ I 

* ** *» * * ** V ♦% 

^y_j I I j ( jy_i LSLt-uJ I j_<a_ LU \y L> i 3 jl_jIJJUI 
ijjj ^ 4 _LoL_LlJI sljj! ^ 3 4 Vi ^u_luIj 



,'yA 0 1— lX I oLki 4_}La_seJ C-uJ-C. dJLI j£" ;ClxJ oSLII 
ji t" f.VI (jou jJklllj 4_1 _j_iJI 4 41 L \ a CjjJLJI 

. I 4~ i ^ t ojLcj ^LlII 4_lC q_ (J 

flc. ^ 4_jj_*JI ^Ljll ^LLI £-4 

oj— II — ^ oj-^i — I — 4 73306 ^Ij — ^ ^1997 
(v^-^ 4 uj-rj-I- 4 334,2) ^jj_LIj^I 
(jjyl < „VI <a ^»l La— L j u t4 _ LouJI 

oj-IL>. oj-l-L^ 73284 < jjL3_j L<a ^L*JI q « 3 < 

J* (v^-^ 4 j^ 1 - 4 uj-rj-I— 4 334) ^jj-LIj^jI 



4_£l_>iil oiaLj-ll ^3 3 ^yl(L 11 Jjjjl (Jy-il * 3 

4 J '^j)V I 3j. *C II o_4 4 _sL>J 4_( Lj 

c^iLJI 1 jJkJij t 2uLUI jjIjJU 

0~^ ^jL*_j L ^-jLs '%■ ts~> II I ^Vl q-0 t/~> 

4_u_j_io jl— L_4 V I 3jl J^LI JljJlLo ^Loa 



jwaVl (4_1 JljLI ^LJLI j nI a 3 j-l3_£j 4_j_<_uI_£ 

(JJ)$ a J-3JI 4_Laj CxJi^£LII (J-<i»f l^LJI 

^ ^ 3 j, j a 4j ^-3jj jJ-^-4 J-^LJ 

oLuJi 4-j j j 1 3" II jjLuaJ,! j 1 * p ^ L Llu j 

^L_a 0- 4 4-Lu-Ja 4_ua^ ^£> C^j^-II 4jjJu 4_i J ljLI 

^yJlj_j^_j 1— ^_L_ <- 0 j-j a jJl_3_j (jyH—Ilj jl L> LVI 



r>L_ i _l' 0- 4 3^. 

C-Uj) ‘n II 4 r j-a- 



^ (J- 4 V 3 <n 3 4 _j_£j_j>iJ I 

1 4_t-Ja Lj 4^jJUI 4 -LlL r>L_a 1 £lx >H 3 j pLajJlj 
4il a 3 r.VI ^1 C-uj) *\ II 4_Ij^ Cx^_>ijl I JlJ 

C <-a_t-u j-Ii-£ ^Lj_a_U 4 _iJl_LL33JI j. j c. jjLuaJ,! 




ju^J I t Ay ,^>\\ ^»|_j_4 4_>iJLaJi ( £j[ L ^ CjVL C-UjLLI j_j 

: (jy-^ CjLLaj^JLI t^L-aii 4 _uMHI 4_>JLa_lL p J-3 j l_^_La 

C 1 «jjLLI 2j4i 4_>JLaJLl CjL Ia_re_4 j-i^f Lr^J • 4— LaJ I 4_Li^e_a — 

tpOrJ-II / c <JL ^- 4 ^>-‘- 4 <— 3JI 100 4_a_<_u_J pl970 pl-^- 1^1 ‘ * '"" 1 f lJ— ^ >0 

<— 3JI 150 4_lj L a_ tiL<-o V I 1 °>1 L ^ 1 t pl984 pl-£- 1 ♦ ' " 4 p- 1 p-5 

1 ^ "141 L 1 » ^ ", t pw 1 993 pLc. l_AJ_a_J 0 tpj— j_II / ^ <_a_SLa o -*- 4 

♦ pOrJ-II / 4-<-*^- 4 J-3 - 4 L_3Jf 190 4_uLa_u.t-oVI 

85 ^JLlj 4_j_^.Ljl 4_^LL_) 1981 pLc. LaJLLljI pj :4JajJI 3 L^- ^ — 
41 ^ LL pl995 pl-^- I ^"‘ * ' n j}3 p-i p-3 ^pjUl / < <_aLLa pILa l_3J| 

♦ pO^I / <— <-a£La l_ 3J I 120 ^Jl 4_uLa-LLt-oVI 

70 ^JLu 4^LLI aiLLj pl98 1 pU UjLiLI p3j :*! j^>JI 4l^a - 

.pO^-II / jJLa l_3J| 



al_t4 
/— ^fcoal ! 











V I JuLuijjii Z Uu ajJ 



?Lu§i 1/^utalUlt 2050 juajJA 

iU ... ^r> ^ ^ 






, ■?.-,■ - 






an 



Hi 



JjjJI O^ 4 _lJj_ 1I JlGGLiu Lj_l_jJ 

0 LI.I 4_l^ jpLstjj p3 3 1 3j> <*iiC. ^_l<.uJ I 
dujOJ I 3" *>* _(. i ip !p2i_4 3 1 1 ^ j 4 Jp-S 3^—1 

( 3 f 58) ( 3 r 47) a^Lill V ijJI 

4_*_jL_<_uJI 4_t_jjJll lJI ^JlL?e_IL<_u j 

’ ( 3 ^177) 



JlJ ' ' Lr^ 4jl jJI 4-jj^tTu-iJ I 4 _uGj-I I jjj^u La I 

l j ) ^ : z- mi jLL£ 1998 aL*J ^jLu^ILaVI 

> «* *♦ 

L-x-i jua. j IjGLj 4_LSx_ tTu-1 1 



p - 4 4 >GJ! 

OjLljJI p_uJL?e_4 Jjj p> ULJ 3j-3j2<Jll 4_LU! 

CjIjLo^I 4_1jJ (J|r £ c _ < j <rO ^ p| j^Jl_^ 

32 1966 ^Lc 3 ^ 625 p_o ^>.\ Ip. 



J I 1_U 



p L A !pG-<-<-a p 2050 ^Lc. p^ 1 L ^ a 3^ 

3 r 44 ^1 1996 ^l_c 3 14 3 f 61^ 



.2050 ^ .Us« 



0_t_n- 



d S, 3 JlC. ^_jLG 4 n_uljjJI CaL-^^JJ 
4 _<_uIjJl 1 I ^jLLj pi pLal ^uLc. jj_IL^JlJI jOJ-j 
4 _p-la 2 JI 4 ^u 1 j jJ I ^jL_j c 23 >G 4 j t L~ fl 



3jJU ^jLatlLcj iUa^ 17 (jrtj ^j-4 4^ JuiLLo 4 Ll5j— a Co^SLI I ^J2L^i2Lcu 

♦♦ 

4 x ^ JLc 4 _cjIj^ 4jjlSI La |jua> 9 2050 aLc 4JL 



2^" <jrh» O- 4 ■^40-4 1 <j! > 6 J ^ 

♦♦ ♦♦ 

cL-)j-LLi\ JL>i- 4 Lj^A5Luj_4j ljUj? L^jjlJ *4J p 

♦♦ 

.2050 aLc, J^JL>o LjiSL* 44 ( 



JJ 



(jjLoJI ^j^JLe- 4 3j4 pGL L^jL- 4 ^-iLu CajjSLI! 
LkJj L^xaj I 1 j 1 lo 4 I L. < 1 C. ! ^ 

4_5t_OJ 4>L4I ^j_ 4 4_Ut_uJs2JI 
4j| ^! 4^UJ! j! 4^UJ! 

jJL«500 t/z ) (Jj_*_4 I jl 

C hjUS^J ^jL^jJI (j|4 4 _j_SLX I Jijlj-ll ^j- 4 <— UL^JZ 
j! dJLIj i^jHI J, tf tf ILj Jlj_Lj_ja. 

<a >. L« I Jlj 4>J ^j-S-se-Ii— a j. j f . ^jLJLl 

2Ll^Lo^VU A^La Vl 2 Ll^lUI oLJU^ 

*♦ « h ♦♦ 

4_1 Lt-u_>a (j| ^Jl Sj-re-lll ^oVl jjl t/> a j^-t-tTaJj 

I jl 3 Lca. L-U-uL-ul L^-A ^_i_jU2J ^U! 

JjljJU Ijl_A Jj. II 4_ju2_j>* C. <-*—>. La 

SLpJI 4 j>^j (jr^- (jy^Lca] I j^jjGJL ciJLIj JaLuj^ 

.4jj_<LuJIj 4j jjl in 

^LJU 3j ! ^J jJlJI Jl^jl-11 J-U-Z2 £_tin j jLLI 

17 JJ^_»1999 ^Lc. C ^ A ^ ~ I ^ Jwtiu-J 

^L_Jl] 4_Lal£L!l 3jJu(JI LLse-iin jIjlc. 4Jj^ 

L^j_4 4 iU, JjQ)\ i^0)J-l1i 1 ^ jjj ^)-4 2050 (jyJJA. 



J-i *il— <-! I ^.AlJ— ?E_4 3j J l t I 4_t_u ! ; _4-J I o<c. J 

jL-t-uVl LajIj^.L ^jJIj c ^j2L*il 

^ 2L^UJL r VI cjL_^IjJlJI 

^uLL j^i^jJI dxjj^LJI 4 _*^oL>. 4_i_t-u L-u V I 

4J^L^_c o'- 4 ! (jLlaLoj 

l_Ln > CjI Jl " < <<! tfLjJU t » t\i ^ . ..1 

oj-^ Lj, ^ mi ll1^L^j_<_uVI ^JL_4 3j 
(J jLLaJLi Lt Jl*GJ! t nVI Q <m a" c__<_G L ljj L i 

^-<_UJ^-1I ^^<11 4^3 Lt fi . L 4 ^ 1 C. 3 J jLt i j-Ai 

fU-u! Ij-U ig > ii! Bjjj—tin 4 j c. J-jJ I 

cj L-*.<^->-j ^LL! ^-lLlTlII cj L<.u-t-uJ-l 4_dlGili! 

JusGI 4_jjLlLj^! u>L>]! ^L*il 

0_s I I 4_i J_*_! I 0 L a I A I d L e- T i— t-u I ^^4 

** ** ' 

q-ljI < <^> GJjG ^Julj 4 J 4 4_jJjJUI 

. l^-4 i jl3&tllu i juu 4j>. O- 4 - 4 aai 

C-c. L a->> (jO" 4-TLt-ulj J o'- 4 ' 

4jjJ d!^l ( id JnLanlj o'j-^- 

O I « j 4 3 jG iJJ, I 4 _d I jJL>J I 3 - 4 ' J-* 3 ' J djjOJ I 



2020 < 0 ^ 4 _]dxJ ! oLi.! GLaLu'^G.ml 



ifj^jjLa j L-JUaJ! L -^ 4 

+ jL.il d_Jl) %10 + % 17,7 


W ^ L i\i^\\ 3 JL3I-4 

(j^Lv j^j-U) 


(OfcLLa) qISLuJI 


a i 3 d3i_4 


(O^TjLsd! 3 ^LaS 






4 -lloI 1 


279 


238 


2,207 


108 


478 


2000 


349 


298 


2,706 


110 


497 


2005 


440 


375 


3,322 


113 


508 


2010 


482 


420 


3,650 


115 


519 


2015 


549 


468 


3,987 


118 


530 


2020 



2004 jjU - 69 jjjJI 




20 






4_3_-us L_*_J I CjI 4_t_L>. I JlJ I 

c4! <^ji 

^ c. Ij. to j (^qLJI (Jl— La_c.Vlj JJL^JI 
4_i_t-u_ L i j JjLUl 4 _l_L>. I JlJ I ^Lqi CjLSk— i_tTo 

2LUI ^ 69,48 JjUl* 2LUI ^ 820,8 

^iiIia_sL?e_4 (^1 4 _j_>.L>JI jlsLUl ^jlLsLSJ 
alu^ ij^ij^>Jij ^jl^Vi 
.( 0,01 (^^Tt-t-a-a JLlC. 

3JlC djLj_^j3j 4 jL_uIjJ (jr ^ (jL<S I . J (_^ *M I J 



hsj-^ ^'j^' L “ 



jjLua_ll 4 _j_3_J_j 

4JLl11 4 ^JljlJI 4_l_^ 9^>JI 4 9_<_u 4_uUI 
^Lj_ 4 Jys 3j^La-S-U 4_}J_*JI J)Lj_1I j| 4_jw J-L ll 
^jLSLguJI cjL^Lo^I 4_j_i_Lt<J dJLijj 

l 3~ < 111! 4_^>Jj_4J 



tj-A A re_J I 4 ijl 5e o — 

4__<_u l j jJ I i _ jr ^ jd dJ^l Mil 

c 2j 3 ♦ ^ Jus. ^1 L^_*_3jj £_j_i_!I 4 3 l*s j. ♦ < ,, 

oLJU 4_4_^ ^1 (j-A^i < 111! 4 _j_(_lj ^yJI (_£JjJ 

*♦ 

.4_u>L 1*J1 ^_t < << 1 



3jwdu_u_4 3jjjuaj ^Jl>. 4_*_illLo 3jj)juds 

orS (Jj ) s . I t JjJ-^ V 

4_JjqUI 



■(— LJJ 1 



Jl?c_4 CjIjLu_u t Ajla-UJ 4_^j|ju>JI 
*J!_uo J-uuirtjJ ■ Lja_i d_il Jutld-ul 

^ * Si =* 

4J 11 1 ^ i (_ < < I 1_<_U l_l J J_t_>. Lj (jj A 1 jj ^ '~< 0 Ld I 
jL^dC.VI (jjj) (_4 * a tl d-l^l ( II VI 

.(jjJ-ZJI 

L^J 3j_<_u I dl^l t nVI ^j|j*-tlu *Lladj (J_$_*JI 
(jjL*_j_JI (_y±l L?e— 4 (Jj-^ LT^ *9 (Jj— <5 “*— ^ J— 1 & 

4 j jlc. 1 jualt ] I jU-m^ 1 1 LLb_> j L^lc.. q cJJ j a 



3j VI dJVl ^ ~i i ii V 4_Jj 3 » 11 CjVjl_* II 

c„ j-t-u-^e-i ] 




4JU^s. 45X1 I- 4 Liiy^l 



J-UJ 1 



(jl ciJJj^ ^ J t4_l Jl*JI tfLdl {JyA cjjyl ( „VI 
(.U 4 ^ a^JL^ai ^j|j^_<ig ^ lo » 4 



(j^j ^jjl (22>j_3qij £4~1>4! ciiyi ^ " i nVI 

L^i JjJLc 36,000 4> j2l£I -4200 

I t il 1 1 4 I 3 >. ^yA 4_q I (_^"l 8 4-U-tllj 
. 4_<_u I j jJ I 4_psjj^ Ju^l £-4 Jj 3 jJ l_4 

^qJI ^jLjJJI j)L^ oi jLj q|j 

(JjL_*_4 Jl_jIj^_1_j 4j I ^41 4 " , dljJ 4 J7 _3 L_^_j_JI 

j. lo i 4_^vj Jys Cg_J^£Lil 4 J7 _^ ^Lqi <J-!V-$ 



.(_LJJ ! 



jl (JSLtTu-> (4J_j_*JI 4_5e_jij^tl 4 Jr ^ j CjLjVI 

2LUI ^(45,20) 4-ae_qLJj| cq>L£ 
JjVi WLoil c^UpWi 2L5XI (> 50,97 

^ jTl-cu-jQ JlJ_c. 4_II J 4_2wj^>JI 4 i_gu-J_! I CgjL^j 

o- 4 j 2L^I J)j_j_»_4L>JI l(0,05) 

(jl (^jVl 4- l^lL * T iJ I CjLjj" Mill (_^jj ^-jljJal 

l L^j L c. I j_ 4 4_4 lj_Lj 3jjj^us cjU oLqi ji-i-cujJj 
(j^-tla l_3i I (jl dx^e-usjl 4_<_uIjJl!I J)Lj Lfcj_Lo 



/j^_j 4^qi 4_i 9_3ji <_LdLu ^ vi cjV-^i-*-4-i 3 qi 
t ^ 1 1 jjju (^Luj L<^_ts) 4_3JcL>q 1 Cjij-qiqi 
I 3jlj^>JI ^L3 jjI( 4 _t ♦ _t < Us tl 4_j_S I j-jlj>J I 

4.^ ^Uq>!j 

^Lj^j 1 t_j j j a ^_<_u 1 j__ a j 4_«q l*j 1 3j ij^>j 1 
4 Jr ^ ^LJU dJ V ^ " <ol CjVjl_*_4 (^ L&j^_j_3 Ljj 

4 ^uIjjlJI ^jL_ j » (ji (j4! L)^j t 3j_4 td<-jj) ^ ti 

jLLsVI ^jLj_j I jtia-j I 4 j 3 j t t*» 3, f I 

CK^*-^ ^ — i_ulj J_LJ ^j Ja-JJ I 

«* ** 

CjVj_*_4 3jLjJ (j^. 4_l jJ_gg_ll Cjl J I I “ II 

( j I V LJJ V I _\_>- dxJ U2J (^ylJI dJ V ^ -i LJjV I 



J I 4_jjJa_*qi ^Lqi djl 4 <>■ 4 J7 _£ 4 Jr iw I jdJ I (JlLo 






y 

A \ C. 1 is> 



> J~ i 



j^jqi £>Us1 
(_4i ^ la. I II 1 (^—jqijj^JI ^ j r. jys (j^ ^ I ^3. « << 1 1 
4_ r j ^lju djy ig " Mil c 3j iiqq ^A-c. 

dJMJLI (J_4-J>ijj 1 HI <1 ^ ^Jjl_(_4 



J) I 4_<_u Ij jJ I (j_4 ^_daj I 4j I ^_dsj I j t c 3 j! i£dlJ | 
4_)U->. p sf< I" CuJj£L!l (_ ;r b j)l_qi dJVi < <<l 4— i— ctiJ 
J)-c. Jj j < M ^ ^jJLXI U 3 tl (jlj ^LlJjVI 
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oaoJI colo 




I j£. O j i_u L_l_ 4 3jj * 1 .' Jjj) < n <C lL^ < " 1 1 

♦ t-lldl I „VI (_d J_j<-II 

4_jJLjJL>JI jL<-4.udM ^JlJ jl 4_d dJuhV l_^_4 I 

^d ( £ md/ I C. lLLcu^Lj JL ^ i ' 1 4)1 1—4— LJ 

..L>& j ^ I 5 ^J5x— Cl.l— 1 3l__LJ>JI 
4_ui_dL>J I _}j I jJ, I t_d Ij— lLljj I LT k- JlC. Lt-u-i <—3 j-lju 
4) Jl_4& ^d <-oV I t-dul ^ II jl£j 4 JjjJJ 

£-3.} (jr^" 3 jJL 3 £-dj 4_*JL_J! 

4JIjljlJI I J_i_<^j )l 4)l_j_ll t d\l ~ ' »' 4_3dd_j 
Cjj. ^ to I C^JjdLII 4djJ ^^d jdJj 4 4_^LjLjvdM 
^a ^ 2 ^LLLcj <_lU3 < 1 ^ c. 4jLj 4_<_oIjJlII ^LLd 

<_lU3 s^Lh dl 4_^L$2L>*dM 4 _I!jl_*J! Ijl_i_4 

:S J. 

4 £^j_4-_?e_!LJ ’ x £ j "< a jL£ 1_^_4 lLI^A ft "< < d 

4_£.ljjdl j *>• < 4)L>odM ^_jj?c_<IIjlj ^J] 4_^L_jl^^Li 
j_c ciJJj ^_ljj Laj dj-3dLI 4_i_t-u_(_I Li 

*4_}Jl_jlJI 4)L_i_II 4_l^L>. 4)L_i_II c d la /_!-£. 

♦ ** ** * ++^y 

Loa 4-j-C. Ll-jLaJ 1 4_i_g— LLlI a_se_i 4)L>odM lLUjl^ 9 
4_lJL*JI 4)LjJJ J. J 4 j2 3jjj— jUO j^O ciJJj ( JLLa "j 
4)Ld>l Cj ISLi-Ju ^J-ljl^ jj j I ^Jl 4^Li2od/lj 4 _aj^UI 

4j 1 C. < lJj— j (Jjl— i_ll ^Jl 4 _j_l_jJLl£ 2_I I j 4 _j JljlJI 

4 ) _LA> 4)Ll 1I j_4 JjjJI 1 > 1 < ^ j-Uij 1 

4 i < <i *1 3 jL)j dlA—C. 1 ljj c ’ i (.(i J-*-JI 

t_ " ~v- 1 (j^JL-C 4 >J x II oL_j_l! l 1S>L^ " i_ul 



V I ^ ^ "< ^JLc til 4_<_4*£ ^jLj ljL^IjJLH 

^UXI ^JU4> JiLij 4 Ci%JI ^ CjUvL-I^I 

3-IL>i-j Jlltl 4 4 jjx 

15 ^IL>uj L^-ca 44 _jjulJI ^L-lII 4-u^S 15% 

♦♦ ♦♦ 

^j.4 ^ 33% foJ L jJ I 

i \ ^ ^>i 4 Li^ j>3% 5 jl! I (( L LlJ - j -j)) 4 JL>u- 4 t* 3 H it I I jl^ J 3^*3 

JLJJLstll JjLu (^jJI 4-4-^Jbtll oboMJ Cu^SUI t-L^Ji-4 Cx^Lxll 

*♦ ♦♦ ♦♦ 

L^Ij-j I JjJL>JIj I 4lLjjjj! ^L_tX I 4_4 jLs 4^Jbmi LjLusJUI 

♦♦ 

:^um j t i^>L4j ^jL) l 4 4-iiu 



/ \l < 3 " , ,, LjJI_>. c^j^LII 4^1 ^1 3^” 1-^-1 1 

^LII jjLl£2_c J^?e_c I"" 

LiJ 1_(_A (J_cuJj tjL£L-aJl 4_>- U> J_t-ciJ Ld 



2t_4 



duJj) ^ 1 1 4 I a j ^ LI ciJM ^ " mi I i LiLuIu 

(j ldLt-u_I I BjLjjd 3 lo i ^Laj jl 
(jA 3 > _dld' (jr^ IjLaJlj I j—4-slJ I 

4_<_3-<-3— >d I 2UKUI a^Lb/L oM_JI 

. 4_<a jd»d I ^>JLA 3^^° ciild jLull II ^1 

' j^i 3 o’ y ^ jy 3 ■ 

Jjld-ilj 3 j^j_i^ I t _ .JLLald c-jj^tTaJJ 4^>JLua II 

♦ ^lt->3ll Ijla ^ 4jjjdl {yA jy3l 
• 0-* -y- 1 ' ^ A < JU3. < o’ o- 4 yy' ■ 

j X_4 4_jj IJLc 1 Jl>- 3_JU jl d. | ;3jjL?tILll 4 jJl*JI 

O- 4 Aj-°- 1' 4 . 0 ^ 1 o’ yL*dl 30^ y W 
1 4_L<.u_I I l_UL^_4 [>3 _x 3 11 ^IjJ^ IjLA 

in ylA (j Li JwlJuj 42Lk]l 3j ljj CjLjLu (j I 'dl 

38,000 yy- y 4_i j_*JI ^Lj-ll fjA 

‘f!998 ^ ^jjJolj^l ojdU 

4 ^JLjlJI 4-j— II— *— 1 1 i Mill ^ a i f n I> 

" j: ? 

3-d*_c ^ lj_jljJ3 dJI_J_A jl 1 4>> -jl diuw^Ljj 
4 _j J_*_H 4)1 j II dl^l ^ " i ol [S3— L ■ t - u -I I J) o < I' 

8,25% ^yJlj^V J-4-1-II IjLA ^d-JJ 3 jJ_jL£ 2_1 
3^ jjLj?e_ij 3-d *— a j-&j 4^1998 — ^1995 j_« 

jl CjLojJLjlII j^_lOuJJ - ^ d ^ 4-44-1 1 ^_4_d! di^^LxA 
31— >d I ld-4> ^-IjdJI 4j ^J-3-J (^d-II ^-CjJI 

^d 4 3 1 ^ " II j_« 75% ^JIj-jv 3 j i^dJ llj 



$^iL*il Jj->* 4-sdjtJI 4>Ldl £_jjd ^jLojlLs 3^ • 

3Jl)JlC 3jJ 4_d jj lo" < nl ^ (j jjl ddjJI ^_d H 
Ld 4 _ijl*JI 4)LJll j_<a Ldold£j L^L^Lo^l j^L3 
jl d>o 44 j 3j^d^l 3jdil ^ lo » a ^d 3^ >l3 ^ 
4jjJ 31 ^ 4_j_4_4_u jd I oldL^Ld-II j_4 ^Lu 
3.U1I ^ddl j-^ o^dd 3 jl 4 ? " mi I j_9^ (_i 

I j A ( J d d> 1— L 1 — j l-Tl-'v^ I Jdd»-L_j jl 4)1—1—11 j-4 



— j_i_ijd_II j_4 ^d-jdl ijy I f.j . JJl_jL£2_II 

jl d -t-u ^j_<^?e_43 j_4 10 % j-4 3 sf - j^dij 

50% j_4 jddl oJULu 4 _j ? ^1 4 4 j 3 I 3jL3_II 

1 « » L> ♦ 1 |j_4tfj 4 4 _jJUl Jl L^Lf-« ^L^l j-A 

4- ^ ^ 

o’ ^yi 5 u^ij iy> 

.lLUJ ^d I 4 j^Lv ^d jjdj jlslOa ^d 3-*-d<-tLJ 
S 4_]djtJ 1 4>Lc<JJ j-^VI OII^LloXI j_4 • 
4 4_1JUlII 4)l-L<d-I J-d^' 4^11 1 n 1 1 4x.ljjJI Ojuj I 

^J_jLs 2_1 (jjdl 1 )L_Lj 4 j A 75% ^_^_1 jd 1 ^ 1 '<^1 1^ 
jd I 4_4_s 4_ < 1 1 L_u I A I faX3e_L4AJ I L-jUUUUJ I £■ LlA 

jjJu 4 _iJulII 4)l_d>l j- 4 3j-ud O jLud < dj d_4 

4_cl < II jl j_4 ^d.jdl ^,1 r.j 4jdj_j 3jdl_£ 

^bjd' 0- 4 j^i 

^ju^Ij JSLroj 1 jjJ- 3 3 -<1 ^ l3 L^_il 
4-.4-L4.4iJ lOjjJj Jl^ 4_dm j d 1 1 (_dju jl (jd^ 

jl ^aj^l 31-4-*^-^ dLI 4 l>JLl£J Jljlj ^Jj <^ll 

.^ll Lf^JI 

SOuj^SUI 4dj^ 4>Ldl 4-15 Lul 4 j^, !3La • 

j JJ-ll j^O OuJ^£JI 2LKA4 L ULJ I 
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4 I 3 — 4 — II J-X 4 — J — < 5 — A ! J_3_J V ^L—ll 

tCjLuLSLII J 3 qUuVU 4_u_uJj I _j 

5 ~ mi j <j! V 3L_t_j>JI jlj 

L 44-4 4_j_>JI CjL2jL£3I £-j_ 4_^-3 . 43^ Ju 

(Jr 4 ^ I ^ ' J J l-*-xS Cxi-Ll^l jlj C-cjL£ 

*♦ 

lLLL^j 4jjJlj <-d3juj 4 4 _jJI 4xwL>. ^.3 

* 

♦ La- L ^->- 

♦* * 

(jl-4 <oVI ^La-JJ 4_j Ltt, -!■.■(, „U 4_Ulj 

( j r oj 4 JLjU CjLl. 4 -^ oLJJ ^j_4 43 j-3jj 

*♦ 

Cr^ I— Lj>^- J-* 4 JL^L^i_j 

jLjVI j jI_ 4 _jV| j Cj 1 -I^..y->J > I j jl_rt_tJI 

4>Ll1Ij Q^_l3lIIj 

Tc-La—i-u (jyiL-Lj I I ^ lo » j 4 L_ 1 I I j 

^ ** *♦ ** 

1—1 3j L_Ju I Lj » ♦ ) | j & . » 

(j l < xi jVl j)_4 J£» 4 4 1—11 4— _J 4 -. A V 

j_4_3 CjLlIJI ^Jl 4_3l_ 4(jlj__u>Jlj 
4-i.Jx \ j j 1 ^ U d.lc. I J —4 



A-JL- 3 



lj^.i 43 (jl U_£ 4 4— a_j I — L_a3 I 4_3 1_aJL_4X 

J j ' s 3 J 1 ‘M k ' "' 

* * 

Ji^JlJJ I Jl_LJV L_t_J-\_4 JlJLJJ 4 4_J J I j-2*. 
♦ 4-44-4 4-u Lt _4 _t ^ oMcli3 

♦* 

(jr J_i I 4_1 _Ls L_>3 I Cj l__ lm J 1—4—1 1 JL-JL-J j 

*♦ 

^4 4 ' << J I I (j_4 -\_3 -\_*J I 1_4_<_UJ 1_ 4-1 

(^J3 Oj. ljli 1— I— 4 4 4 A 1 < xjl 4 < ^ > 11 I j£s J 

%* 

£ 1—)_1 1 CjL_i — 4 —^ /_— 3 / v^x — J CjI J-xJ 

V* V* 



cr 1 ! 1 j-*J i<*J$-L3 ^ SjLjjj 

J* °33^3 «LJ,I Jj>a 2 -j-«^t_i J 45 JI 

j^jJl_<_a_4 (JT J J_J J ^X. J-II 4-1— 3l— JJ>JI 

«* ♦* 

O' ^j£L_4-i J_d> C _x 1 C. I J . ^■4...4... < t...l...»...1 

^j-4-4 3j-_U>JIj ^JLaJI ^J-4 

{j-A l^lj^l 




^jJuu2_4 ^Jx 4 k 4L>J>I Lt"^I 

: (jr^ ^ U- 4 cir^ 



6 ^ei 



^J_l 4_4j^UI Cj 1— Lb 1— lT ljv V I <1 -v 4 C. — 1 

(- ^ jUaJI t 4j. / II ^1_J_4 L_4Jj— C-Jj— <- oJ 



t < IjJlJ I ^1—1—4 jjl_U^_4 ^LJll jLu^-4 ^yjj 

(j-4 ^jJJI lj_4> LujjUs ciJJj 

. 3jj^j ^JS»j < £^wju^_l1 I 

1 iSjuLaJ I <— 4 Jj-juoj ^JlX ^lx JbJuiail _ 2 



■Jt- Lg a 



2L5U1 jjL^II ^]| j! 

j 4_4 _lL_u 4_4Jj2aj 1 -g" 1 1 ♦ ^ Jl*j VI 

.SjLuaJI LajIjT 

^?1— 1_ 4 dil_jl^—^ 1 £_<_ulj JS! 1 (i ) ^1 4 " aVI 3 

l l_l l (_j^“ l ^ ^ l l— (— l l 1 4 l^ <-U *— Jj. <^1 l l 

. 4-i]_ 4-*-I I 5 4_L^_JL£i]l 4_O^L(jl /j_4 4_L4a£L>JI 

4 t^^L>JLl 4>u^' J-l! l- 4 (jyX jJI j-jIuJ — 4 

4^l£2 ^MxVI J jL-uJ (3dL>^ L>^ (Jr^ 

♦ l_4xl jj! 

(^1 4juLl1 4HjIj 4_jj1^j j£, lj-4 ^Liul — 5 

** 

.mi Ju Jt-4-J oL^-lAJ CjX?u Jl^ ?C )[h 
I jl 3jjJ>JI 4_l_Slj-4J 

♦ ciJJj (jx 4_4J^ll]l 



"1 4 

4_L_<_t 



JJUlII L_3J_4 



Cr 



>. 1 ^ 



ai^ii - c^.£ji 4J 3 jJ 2l^i o^vi - 

** * 

4 J 0 /_ £ 4_ LU-t-tJl Cj 1-4— t-gj I a ut-t ilaJl J^laJ.1 — 
♦ 4-L4-U-1 1 c_iL?c_iV-l Cuj^£LII Jl 4*_4 — Cuj^JI 

— 4_j21_ju^_3J I JJ jl^J 1 (j-4 CuJ^£LII 4jjJ ^j_a iL?- 

. <1 1 ♦ II A JLAaU i" , \ 11 d 1 11 1 11 

~y ++ ++~~y * ~~y 



. < il 



_>L4^ 



Jl c 



- ^3^31 (Jr^lx o- 4 ” 



c_<_u aj —2000 — 4 _l1L*JI <Cuul1\ CjLjl^oj — 

♦ ♦♦ ~y ++ ** * ~y 

<—<_u a_i —3 — 4 _l1L*JI 4^_uJI CjLjl^oj — 

♦ ♦* ^y +% ♦♦ ♦♦ * ~y 

•Oi)>X! Jjlji 03 ^ (jr* - 

.(^ i^iVI) 4 J.UJI oU^Ldl 4S-ui - 




. 1_AjjLl£2>4 

^ jy£ 4_jJulJI tfLJLl ^Lbl I ^Jlxj L 4-4 I 

ciUjj ^1 4_J_<_u ^j_4 -^Ix-ijl 



^j_4 ciJV 4 I ( (I VI 4_jj| (J (jl jlu l_4 4 -^aIjJ, 

SjbjJ l^-4-(-<-U.4 (Jljl_4 ^>L>ijVI (jl^ !jl 4-1 ^SjLjj 

dll s-L^_ 4_4 g. l_<Tu_) ' & ^Lai 4 _lL>iJ CjI la-^-4 4_^LL> 

V H H 

.5>U^ 2LLA.tul 4SU» UJ diji^ 



‘ 1 1 jLJJ j^-4 3^1 3 it (i Vt (jSL^XI (j-4 (Jx>3 









II 



J 3 



^jJI j <^sl >JI Cbt£j_JI (jyjS Jij) 4 ^3 1 4_?e_ 

JL_ 4 _x"VI >3,1 ^>1 — j 4 (j -4 3 j 1 3 " <_uVI 

4— (_>!_£— 4 I CjI se. jVI Cu3_i_j1 Jl_3_S 4 4 ( X I ;>3t 

Ijla tJ^UJll o^ 1 * } ^1x11 JL 4 » I Ml l 

l_4j J 1 3b , ,, tl £_jj LLu-1 ^JLklJI (^J I 4_£1 _ju^VLi 

Lr^ Sj W 3 i £^53 (j— 4 L4 jLj3o ^ 4J_4^3 
4_l_l_LtJ (^J->.| jjLl£ 2_4 jiajJlj 4_lJL*JI 4>Ltll 

* 4? 1— J-l I (j-4 (jULI^il 4 j>aLv 

4-Li^L>w4- U LxLJ! eJ 1 4 I V I < j£> L 4 • 

5 dUI ^ 

I II! 3L^JJ ^-<^1 — lm V I j, > '< * II ax 4 I— II (jl I 

^CjjJllil ^lj_i I ^_i_ 4 _>- (j _4 4_i_lx 4-La^mi c_xrt_j 

uL cjLi^J. XXl! 1 4_?t^ lSw4 A 4 ? V \ IS*> A 3jL ) 4- 4 ce_l £j 

V H H V —J s/ **V * * 






rim I I riiiioo 

•• • 






JUjj ^ JSLAi 

Ju 4 UJJ 3 JLX. L_cJ I Q2>. /* V— ^ 

hV ** *♦* ♦ 



kU 



OJ— i 

' l ~k j JM— >. L-^» 

c4[ J L- 4 -^ 1 6— ° 

L^kj 

. jLuiil ^ O- 4 

320 e^JI ^ 

** # 

(j- 4 l ^[ o-k k i Lc.jj 

Jk. j3l£k L_«£ a 1..^ 40 

o— 4 ><-^ L^>J j>-3 ' 6 '^ J 1 

if 

4jjl5C_l!I J^J-LaJl 4 IxjJ 1 8 

•a±>4lj 
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JLVI 



[ '■ m 




1 Ml 








AiL-sedl Jlj3j 4 I 

oLJ_»JI cjI k 1 a j jj jl 3 BcLcA cjI i_ulj 

if 

Jj 4 JuULUU^L Jl 4_C.LJLua ljJi^e_o L^JL ■Q-JLX-4-0 Ij 

3cLc.^U CjI k U £_oaj_j CjIJlj JjJ lLILLA 

:L^_Loj 4 4__}_i L_<_uj^>J I dll 3-1 Cl I Jure. 



J <_u 1 



4£2LoJtl j IjlJJj_aj Li L jJ Ij 3 ju?&Il 1 I cjLjVjJI 

. lL! j Lo-> I JlJ I j LuUlj 5 JurtUX I 

LLa £_La^ jJi£ Jjj-LaJI 4 -c.Lul^J 4-i_<.ol!L> Loi 
CjL_3_JL_rs_o 3cl_C.1 JL_se_o ( jr 3 J J. ' ^ 

CjLjV jJL I J 'JJ A J ! 1 C l_j j_2_>- (jy A ^ 4 (Au. -2>J. J I 

dJL3-4. I ^j-O 15% 4_t_L<_gj Lo J- 0 .Clo.lJ 3jLSfc-Jl I 
JlJ J_>JI 4_3113 _ljj' 2 I CjLLaJLCJI jjjJll 
dJLL-ouVI <-La-tai £ ^3l_j (-Lai 3t j C-<-Jj_^LJI 4_JjJ 

3^2 ^0 jdjdJ BjocLUI 4jp Js (Milling) 

4_3_L_La^ 4_o I J-je-Tt-t-u I j^yJI 4_^LuaVl_j 4 L^JLo-^o 
cjL^LllJI j cjIjLooJI <_Ji^Ij _1 4 _j_ 3 J_o 4_j_<_a£Lj 
Jij 3 j i4_jj-j^l j. jl La. " ^j_o Jl-scJU 4_ £ j mX H 
)-j«Jl_j 3 .}Lc.V CjLl-uI O 3 jlc L-ua_J Cjljw! 
CjljLLa^l 1 ^ < oj iJj-LaJI qLlujI dll 3 1CJU 

.4£J^LoJU 

4 jL 3 j ^IjLrtlLoul 3jLc.1 ^JjIIli <_paj-*3 4 _ouIjJl!Ij 
4_3 _i LL a_o 4_C(JL3_<_ol 4_LaJL>iJ ^L^jA 4 _j_i L<-uj-jC 
Type » ^y_o_ <_uj Lo ^-£>3 t4_>-L>JL I dsL3_oa>l j-o-U 



3jj_oaj c-JLLail cljjl LlJj- 3 j LoLc. J_l 3 

0 LLl! 4_a- 1 < 11 1 1 4_j I a I jCm I 

jLjjjV Lo*Lua_o ciJLJj o^J * 4_jjju>J! c-<j^£L 1I 
4 JjJlJLJ ^ n! oVl j_q_lJIj cla_3— ill J. j Jl " 
c \_ _ L 4 Jl 3jl_o ^ A 4 jl < 1 1 C t ~?z ljljL £ 

jlJL*JI 4 _jL^_i (jy^j ^LJU jA^V 4 _j_lxl_Aj-J I 

4 Aj-jv CjJljIj-j A-JlJI ^jj-3JI ^j-o j-_lA 5/I 

^<AIjJ 3 ^yJI Lo -4 jl 0 £.1 3 jLc.I^ 

J£L_3 u_j (jyli-JI CjI 3 I C 1 1 ^j-o 3 j-_j_lA CjL_j_oA 
cilij ^_t 4 L^J-O Ij-j— A lo^J>» 4 IL 0 UJ-AJI 

.4 _lL>JLI 4 o_uJJ LiJl>iJ 

** ♦* * H « «« 

2L JIj-«JI 4^JI (jLfl dUi ^J! ^LaUbVbj 
4 _!jJL_i Jj- La Jl 4_)l_j_oa j o l_A_il j 3j-_o-3_<_uJl I 
Lo^j 4^1 A jJI ^ yJLc. IjuljlLo Lt-LLa Jiio-i CajjAJI 
jj_3e_<-saJI <-o-j_ 3 _ljJ I jLjjjl ^yJI 

llU 3 ^-llj lA 4 4 _ lL>JI I 4-jjlj-at^aJI ^JLHI ^ 
. 4 _jJL>JL I Jjl jJU j 4 -01-1 1 jAl I L-LaC 

CoJ^Lil 4jjJ ^ 4 _A_j_J I 3^_rt_jua_!l Cjjljjl^ 
JlJ JulJI dt-j-uj ij 4 4 _J_lj_!U 4 _oL*JI 4 AL 4 JI cAloj I j 
4 jjI jjtjuaJI C-cijAJI 4l_j_i 4 jLoa>J (_j^_il j 3 tl ^j-o 
ciU3 4 JLIL 0 I ^_i3ajl ^j_o JjlJj 4 _jj-j^_lJ Ij 
fjj* ^lAj-JI ^IjAeJLoul ^_Lo-l oljjj-ll (J-ll A c— o 



(j-o J 1 JJ-IL 4 - 4 J-L I ^IAjJI q! 3 r.lj 4 _ lL> JLI ^J1 3 U 




S-lJjJLK dJUfc Cui^vj 

fL_Sj 

r, i u 1 ^ 2LJL-uij_»JI 

♦♦ 

jt ^ ^ 1 ^3 jlsj ^ j ^ t ^ "<y i 

^l_-4 ^ f LSj 

ju^ujSLi Jljlj lAU j j Ajlum 28 




^ J>JL1 i 4—)L-faUj. ->tT ; 

♦♦ ’ T 

^ J ^ 1 ^ ' '‘j 3 U I C ^ * 1 

((Type lib) Lj S- J L>i-4 

LjLAz_U^Ij 4 4— 

.3— <JLjj-SLJt 2 l^Ul 3) Jl i> AVI 

^ 4 3 1 3 ^ 4>» a 

♦♦ ^ 

jL-p^t SJULi 

♦♦ 

4 ^4 t<l "I)) jl t Tnn^tj (( JL_CUjL_tf )) 
J LcI L ^ ((j— Jl^lj (JaJt ki It 
Lt.u-4 )) ^ LAl 3*> tj| «cjLcJJ I J)|jl3^)) 
lAjLS Ac- 4 « ‘ilJL>i_3iJ I 



01 *• 



♦ 4- J L^tl ljI 3 

( aL - s J J-riS^ 5aL-ol JLov 

CjI U < C.TI ^ 4-4, \ g (I ^Lai 

♦♦ ♦♦ 

4jLo w j_ 4 d) J jjl_3 4— CLJ— d-tu^Tl 
^JjLlu-4 4JLjU» 



I 21 31 



• 1 



^3 o 



L 



LL 



jl 



didSj 

^LuLu/jdJI CjUJLCCI o- 4 4iuil 
i^LSj-JI ^JLc .1 u T l J : I g m 

. JUJL>JI 
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( j r A 4_j_i Cj 1 < j C. Jl 2*I JLSj tC-cJj^Lil 
fjS j tit y j j m. < " jjLj 

o- 4 ^ ^ T Lr^ <4^1x^221 CjLLjjlJI ^jLKJ 

j4 j j_j ^_L-u^_4 ( j 7 JI L^JLa-j ^<uj i^u-u 50 - 20 

j 22 j 3j L<-a52 1 ^Jl L^JL2o1 ^5 ctx_p^ 22L*^2* 



2 >^> a. 1 



J 



^jLj 



Q^-?J) Ida— tl 4 i 3/gj 4 3/4 11 

.«Type III» 4 _uJLL_u' 2 1 4 td2dt 



(Crushed Sand) j^SS\ J* ^JLi 2 u-u2JLj Ul 
3 jUIj (Natural Sand) u * t . U I I J-ajJlj 
s J j < ^ 1 1 j2ls (Filler) 421 Lt I 

C-(_)L^ cix_j_>. t4_^L*JI ^Lt-JuVI 3j Ijj L 4 JLC. 

4_jJL>JLI lL)L_ 3_<^ I j <1 1 1 4_3_jL_La_4 jl j_tl j_A 

. 4_lLLL_u* 2 I cjLLaJdeJLl 

*♦ c 



JlLc. 1 a. < <N I da_»JL2d1 a Cl 

<_lU2j 4_3JLl2e_4 t__ 



t — i [ i 1 La ~ ^ c-<-<.gjN. (JlLoV! I 

LjJLrt_4 3 Jl^ T ljlU 4-lj-ju LjJLI I jLdjl— 4 4_2 jj— L a 
- ^yjJLi < >NI daJL2Jl p j < ^aj J^jd 



:4d 12(^1 4daJL>JI LjljLOid 

iv 

JjjJll ^L_UJ^>21 ^L^jJI (^yl-C. (Jj ts> *>J1 JL*_J 

IV 

(j^SLIIj ( _, » J . 1 l-l t l) J-a^U-1.1 (J-3J-I1 
^1 ,.(^1 y ,4iim sjUIj 

4_da2L>J t_jjJLLa_tl ^ ** y :>J1 £jj2LJ1 (,_<<<! 

^jjuil 1 ^JjjLjsdl o^-y^ .((Type III)) 4 _uJlL_uI 

(jr L^_JI d*>j 1 ^ a < ar ">JI £jJl2L_11 

jLclcI jl*_> tiiijj (Combined Gradation) 

:4_JLl]| d*i2J1 ^2 
** ♦ 



.(j}jlo ^l£j) 4 _^j 3/4 :40% ■ 

. (jjjlo (^L_uj2w ^l£j) 3/8 : 30% I 

.(Crushed Sand) jj^aSda J^j : 15 % ■ 



.(Natural Sand) ^4^ J- 4 j : 12 % ■ 
.(Filler) 42 JU 3 jU : 3 % ■ 




^JUl (*JLdk ubUu 




toLjLljJI oL>.Ltxi_A 4_^-L>J1 JjJL3j I 
^Jl_A oL3_L?e_4 (jjQ Oj—L-y^, 4_t -<-u2 diijij 

^j-4 t L^al Jl2t 2 ( III 3jLcI ^u-j ^LjJU 

1! &A-& j. j 4^3 4_j L_ti 
.CjL 2JL>J11 ^Jui> jIjT (j_4 4lj_J! 4_)L<5 J>.j 

^ a \ < \~ J — dAH ■ 

l^- L - T i— <-u ' ^2-j 

.3jjUJ.I JjjJI 

l j r A j L_4 -j2L<_u I j J ^ r . ■ 

CjLdJLkll Jl_J 3jLc.I ^_)1 Ls^—4 d 2i jl 

3jLc.I tiJJj 4^L ;4^L<_uj2*dl 
(> jS juuA I j-J j;_G 

.^-jLu^JU 4 jjLl£2ILsVI 

4-j_)L<-uj^_ >J l caLiidJU ^Lc. cJLLJI jL^ 131 H 

4j|^ 44_4jjL^i,1 ^Ldl <— )Liiie_4 ^j- 4 j-^1 
3jLc]j 4_4 _sJl_3_J1 ^4j-J 1 ^ylsl—Lo 
4_jL_jj (j_4 lLU3j tL^_j_S 4_j_iL_<_uj2d1 CjI 3 1 1 

.(jlsLitl 3jtcj 3 jlcLxlI1 

j JU^-4^ A L~\ s> 1 4-LaJL^JI 

Ji-dl ^L^>>d1 

jjjlII ^^l_tajj-_>iJ1 ^L^jdl ^ 1 c. (Jj t^i >21 ^ 
42_J Jl^_) 4-Lt-u 28 2j~Z>-£- ^jJ-yA Ju£> ^JLa-C.1 



p b> • t 4 _l<-u 5 o 4 _ 3 _lL^ ^ j 2 &Tl<-i .2 ^dl j (dll 

.eiu^JI 4 Jj^j ^jidl 

4_*-u Ij^i 1 L_SljUbS 

^_o _33 4 _<_u 1 jJl !1 1 <-_ 3 Jl^J 1 ^jl 

jJdl ^L 2 jd 1 ^1 jl 2 c 2 _<_u 1 3 jLc .1 4 _j_jL 2 L- 4 | 
ijf-A Vjl_j 4 j " 1 3 < 0^21 CjI h> 1 3>J1 (jr £ jjJlJII 

((Type III)) £jj 1 Jlj ju> 2 j ^ juju>J 1 ^L£jJ 1 

^ / < << "N- ciJJjj CjLLaJL>J1 OA-J£> i^yA 



jLjIliwI c_<_i_t_u j 4 4_^L*J1 JU-cuVl 3 j1jjJ 4_Jl> 2 > 1 
4_j_5e_La_<_uJ 1 4_3_i_La_11 L^j| j_& 4_LaJL>J1 oJ^Jb 
1 JL_C ) CuJj) ^ tl Lo 4 *\ 1 JLU ^.Ij^vI ^ lo » 1 
(JL^X-V LdiG ( J yItI 1 j (4_»j^_<_uJ 1 ^jdail 

3jLc1j t U2,4 <ys LJLc 4JLiU2U1 421 J^t l 

1 jJ / <4 U,„n 4_3_i_LaJ1 * L>^J^ 

^j) < tl 12 6 ^ 1 r. ( JLiaJI jdL^I UJ-^ 

. 4_q13_<_u'2 1 cjLLdL>J 1 

♦* ^ 

^L\32L<.u1 3^Lcj j 2I^ 
jj-di ^L^>>di 

4_)^Lu^3_s 1 Jul^b 4 J Cj 1212*2, 1 jsjjJ 3jLc 1 ^jl 

a 1 Jl2c_j_<_u 1 3_}Lc-1 9 4 3 Ju jlc. 9 4 _ 5 e_ 2^1 9 4_l2_lj 9 

cjL 2 a_L 2 »J 1 1 Jl_j j _^>2 (jyjl ljjj-2 >*J1 ^L^jJI 

: I 4 I 4 Jul 4 J 4_2l2_<_u'2 1 






CjI < j * II (Jl a 'v. VI 

1 ^ JL 1 ^ 4_L^_?e_4 S 1> f CjO iJ ^ J " 1 A , „V I 

i Usl ♦ <>s sV I j|jL ^_4 ^_oLj^ 4 _jJI_!IIL 4 Cjlj^JJ 

.(jJLfltUI) 

5 j'j^ jL-tl^-VI l£j^' 

«• %% 

jLljJwVI ^L^LjI jl_*_jj 70 j 45 

♦ 4 -uliLt. «VI CjLLulJI (j 3 ^ 

^JLc j L i_ i l>»VI 1 j_& ^jLilj J 4 mi j 5 (Jjj^>J 1 j 
( 4 _^ 4 -lILL oVI ((Type III » 4 _LaJL>. 
L^_j_s jjl_?e_lj 3 j^l 1 _>JLI oLLulJI J£" (j! (jt-u 
j^_>JI ^ (Maximum Depth) .U 1 ; A H 

.^-4 15 



/ 28.4) 5j^lL>JII 4 Usl^l f 4 _uLljJ.I 3 j-^JI 

« CJ 1 1 1 U>~ 1 1 0 Jl^j I Jj 3 ( ^_<_u 

uLJI OIjl^ jLcLxl 
(Loss of Stability Test) 

JjL-uJI jL_(_j_2w'21_i 4_l_i_Ju jL l _ " l^VI I jl_a 
4Jljj2jj ^ Jl_j_3_lj 4_3jj 2^ ( jr 3 jJsVLV^VI 

Jjju>J1 (j-u-uj .CjLljJI (j I jl3_s J_4 ljLui> 

«Type IIT) 4_LaJL>* ( jr Lc jLui»*VI I jl& ^Lij 4 

♦ <La jl^Tu-oJU d r> 1 3 , ,,V I 

** s. 

(Wheel Track Test) aJbuJI jLul* jLLiid 

i m ♦ <>» <i ^LlH jLp_>-Vl Ijufc a Jl^cIL-oJ 
Lj Co iJ (4£Lo Jl*_j) 1 3 , ,,V | Ta_jJL>JI 



jjfcj 4 j ( jr l£.V1 



^JLiK^Loll cla-4 13*1 ^jJLLJI : 1 Ji^JLv 



Sieve Size 


3/4 

(40%) 


3/8 

(30%) 


Crushed Sand 

(15%) 


Natural Sand 

(12%) 


Filler 

(3%) 


Combined 

Gradation 


Specification 

Range 


3/4” 


96 


100 


100 


100 


100 


98.4 


100 


1/2” 


73 


100 


100 


100 


100 


89.2 


66-95 


3/8 M 


54 


70.4 


100 


100 


100 


72.7 


54-88 


No. 4 


28 


26.4 


99.9 


99.6 


100 


48.9 


37-70 


No. 8 


17 


13 


97.4 


95 


100 


39.7 


26-52 


No. 16 


12 


8.4 


76 


84.4 


100 


31.8 


18-40 


No. 30 


8 


6 


53 


62 


100 


23.3 


13-30 


No. 50 


4 


3.3 


30.5 


23 


95 


12.6 


8-23 


No. 100 


2.4 


2.1 


15.5 


6 


90 


7.2 


6-16 


No. 200 


1.5 


1.4 


7.5 


4 


85 


5.1 


4-10 



JUjUjLOi.) ^Lu :2 Jjjl^ 





At optimum 
bitumen content 


Specification 

limits 


o 

Bulk Density (g/cm ) 


2.267 


- 


Marshall Stability (kg) 


2014.4 


1800 minimum 


Marshall Flow ( 0 . 01 ") 


14.25 


8 - 16 


Air Voids (%) 


4.0 


4-6 


Voids filled with bitumen (%) 


76 


70-85 


Voids in mineral aggregate (%) 


19 


15 minimum 



v ♦ ♦ v ♦ 


qJLu :3 


Average stability of dry specimens, S 1 


2530.2 kg 


Average stability of wet specimens, S ? 


2322.5 kg 


Loaded area of specimen, A 


81.749 cm 2 


Index of retained strength - 2 x 100 % 

s i 

s 

Net retained strength = 2 

A 


91 . 7 % 


28.4 kg/cm 2 



CjLLusI J_4 JljJjN- (j-Q-ilp ^_3 j ^l£j ‘ Ljl > (J_^jd 

((Type IIT) 4 -ul 3 / ,,l 4 _LaJL>J ^^e_-»JI ^jjllII 
^L£jJ! (jl ( jr 3 o^-y 3 L^ 

1 L^-Lk ^j_a 70% 4_L<-gj jjjlII 

iTa_jJL>JI (J_$_C. ^jj * ^ J_seLL<_u_tl ^L£jJ1 
4_LaJL>JI (jy\£- cliljL^ L^_Lo Jj jua^>J I ^J 

£j\-LJ- i-LJLI U_£ sj^-A ^ L J - J J (JlLoVl (_£^IL>iXI Ju-C 



jl-Lc.) ^ ~ 1 3 , ,,V 1 <_La_j2L>JI jl ^_) 

cjIjLo^I 4_j^t2_) (JiLaV 1 I ^^l^a 

Juu Jajt ju^J I 4— l<-u_) j LiHiw | I 4_u_u Lj^ 

j 1 — lT ljv Ij idjL-tJlJI (jl j 3 3 j 1 — lT ljv Ij 

. 4-l^e-aJ I jL_tuo 

(Marshall Test) JL^jU 
4 3 jj. h> II (._ < < 11 jL- l - j -->>VI I jl_a fu 

JU-cl CjI 3 <^lj ^ ( jr -£i 3 4_j_lju Lj_3J I 
jl L-j-jwVI (j_a J tC-uj-^LJ! 4 _!jJl_j c 3 fl 

7.2% (JiLoVl (_ r i^^lL}_2l j^jlL>Jll (jdj_*3 
2 (Jjjl>JI cjduj t«Type III » 4 _uJlL_uI 3 U 1 4 . f 

4 j H I 3 < „VI 4 Us 1 ^ I ! JLi jl_4 jLJliwI ^jLLj 

4:jLio 

Juu 4 -lloJ jLu^l 

(Immersion Compression Ratio Test) 

1 3 A 4 -j »<l j 3 ! jL_i_j_>-' 2I IjLA a jL-StlLcu-) 

4£w0jJU 4 j" I 3 / „VI 4JsaJL>JI (jJL_ul_4-3 

X.AA A < ti ) 1—4 < ! 1 < 11 *?£_) Ciil 3^ 4 c D I ' I < <i ) 

Index of Retained) ^ , 3 , t l 3j_3_JI 
3 ^ki 4-jjl Iaa j-uj JJ.I !jl4> i j r u\-kA^ .(Strength 

Juuj (J-J-S 4_£L«J l_4 4 _gt I 3 / ,,l 4_kii»d I Us A <>» tl 
(j*\ lj^ . 4 i i_u I 1 ^ i 3 q Cx> iJ c l_t Lj ^.4*1 1 

4 U> I ■>. jJLc. jl—UijwVI Ijl_a ^jLilj 3 (Jjju>JI 
. 4_>a I 4-pli-i »VI ((Type III » 

j-uj J-fl J 3j V I 4 _lL>JLI CjLLjusI j_t ! 1 JLIa. " " j 
^jl_*JI ^L^jJLJ 70% (>L 4 j3 i~l\ 3j_3JI 
jryJb citijLi .cui^yij c 3U 1I ^jJI 90%j 

J — S — 5C_J — LXI_JU ^L_^J — II tU)J I 'V. (jl 

. jLuj^^I Ijl^J 4_l<-uJJ Li cjLL^Ij-H cjI * I U»" ^ \ 

(JJij Vl L-JHaJlj 4 _lL>JII CjI 3 (^>ljJU (jl L*S 
(j£. (Net Retained Strength) 4 _l3jI1I 3j_ 3I! 
(jl 3 (_J^j_> 2I (j_4 { U> ^ULjj I 14 
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z' z' 

ojjJu I Jl&j * I J_J Jl^V. Lol£j 3jl_c1 

jLse^*VI ^_Jl_iLzO £_j3|j_ 4 (jr il 4 _j>*L>JI 1 3 j < <« 

^JL C 4 L ^L>Jll 3jL_jj 1— <^z<J 

** 

. 4 jiMjLt I Jij I ji, I 

4 — x — ij I — >»l 4 — <_ul^iJ — II 0 iJ — A J — 

Type » 4_jIlLa_<_ul 4_LaJLk ^JLC 4_j_^Ljj3 CjI jI_ 03 w| 
*70% I £jl£ jjJlII ^1£jJI 4-U-aJ d<jl^ 4 <( III 
*JUb 4 j~,l3 ,„ VI 4 Ll^ l CjjLLjvI Jilj 

.^LssJj CjIjLlL>.VI 

4-4^ P JlJ I £JL& ^JLc £-LLj§ 

:^JLUL) 4-u-^in j 

CjLLaJLk ^ I f . 4 _LjL_$_4 CjIjI i_Tlj>. I I 

cA JH-^I cij^l 4 -jJLLL^I 

4_C.L_(_jL 4S (^yS JjJ_ll (J-4l_*_J_II 

cjLLaJL>iJI ciiij 4 _^L^j k < <<VI 

. j lLsjjJI CjIJLlLd (jr £ 4_xa J lssTl(-u.U 

CjLLaJLseJLI SjJljlILo jjLua_4 jLlILvI H 

<_Ji_j uoj 1 1 j I x >. I : Ji 4 4_» j I ujj 3d I 

«_uj 3dl i 3 II *(Curbstone) 

* 4_u L_u I I I j 

A I JL *>■ " A '<1 < ^y_L_Jj_^>iJ JjjJ—L z> a A i",i <1 ■ 

IW 

jLlJ^V jjJl_4 CjI 2 4_j_lJu2_<_u| CjL_L2L_3. 

. 4_l2_l2_>- 4_lxLl 4 i-Sjj-L Cj-> iJ L^jLI 

VI Jjj-jLLJI CjI 3l 3- zQ o^y ■ 

4 j n I 3 / „VI cjl_LaJL>JI (jy ^ °j-£3 B ^ Lc. Ij 

.^l£jJI 4 H-d ^cLUl ^.j^Jtll <JjJLi^ 



4_jL<_u>j>JI \-i o J lj 3jLc.V jI JljLL^uVI 

ciJLIjij ^Jl^JI CjI a I 3t ^ ^yz 4_>oL_(JI 
^SL> ijj p j n j ^ylLlI u _u 7 ljI_1II j CjI ^ U 

0A-& jL_lcl .5jLi,l 0A—& ^|ji^e_ 



jul jj 1 



.^>L>ijVI IjLA 3j) bi 4 _<_uIjJlII 



jJI ( a J-3l t- < < ii 3 a!«J_? 5: I (_ul_3 f ■ 3 ill 

jl 10) 4-j-li 4— t. ««VI CjL_LaJL>JI jjjUI 

(jl juu V_l£il<_u_ 4 L^jjLy ^3 20% 

QJ& 1 ^ j II \ o b>Vlj L^Jj i 4 fO-J 

.jlj^il J^itlLo 
♦« 

4_*_5e_t!u_4 4_<_uIjJlII 4_jijVl ^jLULII 

p jj nlll 4_^_iLi^ cjL<_u!jj ^.Ij^I cu^oj 

4_^l_Jwj £ l_J_i_J! cjI iLJUfc. ^ j. jj. i j 3 jL_c.l 

* L^_L4 4_U Lt-UJ^>J I 



.lJijusjJI 4-jLu^> j ^IAjI 

4^Ljjj^>J 1 oULkll tdJLIj ( j r !l 4 _^LusVL»j 
jujus* cjL_j_^ ^JLc. 3 jLc (^j_3_>ij 



■t-U_L 



^HJLj j2s l_^_4 tlUjL^ 3 jLcI jjl 

.^-jjJLI ^y^Lual Jjuua-a 4_ic 

4_uL_uj^>JI cjL^L>JU j^jjG 3jLc.I (jl^ dJLIji£j 

J!U33 4_5e_tisl j 4_2 lj_) CjLj_jLre_jl L^J 

eujTUI J_jJL 33 ^ylLjJI—ij p-y>-^l ^_^Ij2. 4_^»L>JI 

♦cAh^' 

„ ^ #= J, 

^jl 4_Lz^L_j i j_a 1 iza-Jl tJ -^l tz>l (±11 .(_^ j 

v ..... a^K3 JSl 03^ a^-.lA ... yi cjLkiiJ! 



i jLcudj.'Jlj I 

4_jL_uj->- ^ y CjLal3e_4 ^2^1 ^jl 

4jl_?tJ (_?-!-£■ I £ < ^ J^L^Vl ?j»J>ij| 

I juh jl i" r.l y^_4-j 4 j1 4_<jjIjJlII (3 ju_>- 

L^-za I J l3&Tl<-u I 3jLc.l (^uQJ 4jlL-u CjUUJU ^j_4 ^j-ill 

^j_4 Cjl_j_t_4_^ c Ala-lj ^_jjl_tiu_4 

- 3j b 1 1 1 4jLu^j ^LtTojl^ 

LJLc CuJ^£LII ^y£ 1 3 / ,,VI i 3 > -^.j. ! I 4 jLu^j 

4 j_^_La_ <_u_I I 4 ^ i la II (-La. ^ J^_4 IlJ l_4 

^j_4 Lljj_3j 95% ^jl ^ I r. Ijl_£ t3 Jlj Jljv. 4 3 . U 
(jlJs 3jl i f. ^y-3-I 3 / ,,V I Ta_jJL>JI 

4_Lc. 3 jUI (?jla ^y£ I 



C)LaJI jLO^I 24Uj :4 Jj 



Ave. stability of specimens submerged for 1/2 hr, S 
Ave. stability of specimens submerged for 24 hrs, S ? 

S.-S. 



Loss of stability = 



_ 1 



X 



100% 



1938.4 kg 
1468.3 kg 

24.2% 



*Ul^%jlS I J L*-ul4 j L2L>> I ^JLu : 5 



Test Temperature 


Test No. 


Maximum Depth (mm) 


45°C 


1 


3.5 




2 


2.3 




3 


1.9 




4 


2.8 




5 


1.7 




6 


2.0 


70°C 


1 


11.7 




2 


13.7 




3 


9.8 




4 


12.0 




5 


14.9 




6 


14.0 





29 







4-<-L<— d I vxjLstil oL^ 2002 4 -LujJ 277 m ojLiil I y \ 

J^>JI ^2-uJI Jsa-jL-hJJ JL^-C (^jJb f^j_cll Ccjj-^j 4JL><_4 

oijij-aiij o^L^t Ijl* :uciLu ^ui L) i r ^iii ju^L 

(3^ *LJj <4_4LSL>*V LjL4_fL>i— 4 ^4 jJi-j 1—4 c^l-Ljj^ 4i 3 jlJlJL1I 
ojJLj ^jl.4 jljjl>*_U 4_4jMil CiLculjJiilji ljI— oiLu^il ^Ij^-lj ^jSL 4VI 
LjLbl pU^tl < U 1 3.4 ji^Llitj ojJLLh j^Li^_4j 
^ *>>~ 4l |ij 4-La>j^Jui 1 4.J Latldiu I 4J^j 4LLucli 4 -jL<^j>uJ 4_u^L>JI 
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4_>-jJ 200 3jIj- 2** 4_>-jJ ^Jl jlji.1 (jSe-iSti 
yc. JS_iiJ ilUj i»j ->i£l jf 4j^la 
,jL. U-Lc XljJ* ^ w ) ... < t l 

4 J \ 4 C. J^L>* S' 0 f ^ " f ' ciJ-LLt-u ' (Ql2e-<-aJ 
** 

Qj N" <n i Nj jlj-ll (JJLse-j jxj J ljJ I 3jLc.l 
1 < (i \ 1—3-4 s^—^* f ° 1 ^ ^ I iJxt. 



■(—4-0 1 



. 2 LI 1 JI 0*13 



^_aL_4_4j_j (-LaJt lS t f ^|j_? 



4 (_U 1 



U-,tl J CjL?c_)VI O- 4 ^4X- CjIjJ_<_o JL*_j 
JljJx>JI Cj Jl-^c-H— 4-4J— 1 1 dJL-Tt-t-u N-J— f I ^LLjI 
0-4 4*3 "\J—A 3j f jxv 4 _j>*jJ C^o ^_Lua_XI 
0-4 -( Sj— 4 0- 4 Oj S 11 3jjj \ tl tNj \ 

* t Nj jLjtiaX I Cli I j-4-2 I 

(JJLlT(-4-u^Li- 1 I 4_cl_L<-iS (jyS JljJlj>JI Jl^_*_!Ij 

ciiijj aiutii 1.4-44-4-3 

4 4 I N Jiij 4 ^ K 4_*_j_2_4^s_3 3jLx.I 

. 4_(Sw4-4 




1 ^ ^ 1 1 ^0_4 Ljj -O lSLj : L^LxJLujuO 






^ (j-9 b-^j-« 03^1 
0-^ Bj-tcIXI cjljNjil CjulIjuu LuLULal 



jljl! Jj^l, JiiLL^ 

4 Aj. /^s tl 4 ?Lj_4 Ljj-_C(-^L.lJ Ij 4_J J— 4-^_*_I I 

4_^L_Ld ^yjl ^jU>Jll ijr sr 4-0 tl 

•^hW>^ 

(^JulILj ^ ^ (^N f I 4 4Q. »^> tl 4?l_J_4 

L^-4L4| 4?l j2 4 ( _^ r 2l J£ 

cr*l 

( j-oL_4_4jI (jr j_JI dj L2 jj- 2L^LJ 1 jjN-Xolj 

dJLu-i-u I O” 4 < I O -4 cJ^ - ^ U3^- u 

c_jj_ljV| Ijl_A CjljjjLlil Sj^> J^* 

4 , N (J-4^u Cj_l£ I j^>2 1 O- 4 S 2 4 Jl>> jj 

0-^_9 Ljj-_ C (-^L i J I 4_i Qjualllj < JL-u 

j^h l4! ^ 

^yjl Cm 4 fj-3>J I L—4 — 1 *s> £ O- 4 (J-22— (-J 

05^-2j J^jL^JI j| c_-4_3vj 2,| L-da 3 II 

^-P-4-uN-JI O- 4 
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iLN^luJI 2jllOJ :IS wU 

M H V H 

. 3 <j-« £j-> £j_p-=^ 

2L^y,V ! JL^yJI SjbV! ,>0 lilU^Vl 

c La -i -*■ U <_3 N-*_JIj CjI ^ j ^ M 

H '* 

* Jujuail 4 _j_u2J j-jj X alt ] ^ < ,.1NV | 

i j ^ ^ 0 jL£l>! ^<u jujl>JI ^Ij_il>*VI I Ju4>j 
( ^\l , <■ II 3 )l 0j A I Lb ^j-4 J 5C_J 1 

j^IaJI 4_i jJL>. i < n\\j a ^ ,'/> !l 4_jj^e_jJ| 



L_ki*J I Jjjj' la. .> I ^JLj-3 ^ 1 \\ j N >^>\ (Jr lj | 

♦L^Ull ^sa^^X! 

(G) a* 4 _j tii j 3 J jJ aJl 3jl x II 

l_^_L_4 (j^aLseJjJI c 3 , ,, !l 4_C.L_La_j_<_ul ij 



LjJLa. 4_4 Jl^Tl<-i.i-I > I BjLuuaJI (jG 1 ^1 C. . 4_lj^. 



j—llJ 



l_4 Q j 4-l_tTu-J <jJl_ 4 — <-<J VI Jl_j_jUaJ 

^JLl_i_j 21 i Lj^J-t-u 3L_2_se2L<_u <■ 3 1 1 250 c_jjL3_j 
I ^ < j & LkiJI J)..V ^ ' 3jt-Lu^Jl 3l iLse-L-aJI 

CjL_<_uIj JlJI J * )j .^L-Lj-JwIj <— 2jj L_i 

^J3 3 J_) J-J>JI jLJ_jUaJI 4 I <-^> 3 
2 )Lj jl^gJI ^<u (^jL^JI iG_y>Jl1 4 3 G < <o 
3 j LjjuaJ I ClujI_>j c 3^M , „!l ( j r a %90 
. 4_1 J ^ < uj L$_Lo C^ju^I3cj j 
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4_xjj_*JI 4£Lul] I — 



oLJ.1 ojJLu ^JLsJI 
„lju a^Uij, ^Lc a_o,ij,jji ,„Lai 

«L>iJL*_4 4_j_2_ j£j j^_jV|j 2y-Gl j-GJI j 4 _jj3jj>JI 

.^j-re-Liail t 3^ , ^ 1 1 ^LuJ 

j J u^II 

Fred pearce, New Scientist Online News, 
March 03 



♦♦ 

(A JjA >A' 

dJLj?eJLdl 4_ujjjVl aJjjJI ij] 4^JL*JI (jy ^ ^LJLl 
jl_L^ — 1 1 ^_s 1 — 3^ . o 1 j X I ^ ^ ^ 

^ylc. 42<JLjJIj 4_j_jLjJI 2rG_LjjG_XI ( jr ^ 

I I j-J_ l -J-£ Ll£2_jI 33 II .^l^iJI 

4^LG_1 j j r A ^ylcVl c_xj|jJll {J ^£> Ijilij^-Uj 



3 jJLi : LuLJl 

♦♦ ♦ 'V ♦ ♦♦ ♦ 




4-4- ' 

Jl>- I l LjjI_(_! I (^JuIjL^j ojJL> ^ jS <3 t (iN— <31 Lol QJ ) 1 * H 1^^ I 

^.Ij^^l Julj J J ^ jjh j^bLlaJI ^1 iHt <NI L—U— I— LdU j IjV 3 J-3-JI (_jLu^I l2Lo 

c 4jl£j3j 2>A A ^ Ij^G-t-u I iSj dl l-jlx ilaJI (J-^S ^y 3 4_j_>- lj-^>d I 4 _ lL ^jlJ I 

i . _ 1 F> II .4_3jL_uJI ^I^cVI ^JIj_G IjN l^u^dl ^1 4-tSLu.t-uN-d I o- 4 Ga lj^j-Lt£' 60 

jJUj 3 J_p- 4-se-juaj LJGw IjV ^2LG3 1 4-tSLu.t-oN-d I jl j_XI ^y 3 GIj^jJLj^ 60 ^ljJGL_ul Juu» 



^jusljVl 3j2t£G jJLlIj 4_lSLg_<-u N-G I 4l>XI u' Gl£2_jI 3 . l_»_4^_j < <_lL>JI ^y 3 eis |j2<J 4_3_<_u 

.^jGoljVI t ^jN-XI dy 3 4 _uLlJ VI 4_t£.!j)jJI 




L*_4 a^gJN-X L_4_^IL>J L*_4 j 4-jdaJal I " ^ 
.jJL}_ 4 jjLdG ^_oL3j 1 4_3_Gj 4 3 , N^C 

j_A 4-4 1 jL-se-Tu-u I ^jJI 0 1 j-_4_jJ j_J 1 y-Ay 3 

V5Lju Jt 3 <j V ^£Jl! 1 ^_<_uL>J1 2y>G_a_dj_J1 
4-y^jUGI 3J1 j-yGlG-y \ 4— >■ j! 

»* «* 

j j u^iXI 

Will Knight, New Scientist Online News, 
26 November 03 Nature (vol 426 , p 424) 
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^ I j G e_T(-t.u I ^^1 4 L 4 JGJI ^Lj-j^I 1998 

♦ cjJLu-t-uN_iJI jyjju 3 jLc.V 3jIj^>JI 

4_*_4 1_>- ^y 4 < ^3 Xa_ t Mil 2)^^ 

jGGjI ^y 3 3ju5t-lXI cjLjVjJI ^ ^ ^ I a I 

JwLC. ^y 3 GLll<-uN- 1 l_li L) I ^y_4-<_uJ l-4-i 
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Cc^>» jl iuj>JUI ^ubljVI Jl>*jj c2 ~^ jJ i 

^ijVi ^lIuJlj^ . rALa V I j3s_2 I S^Ljj l-cl^-oj lj 

4sL>JI J^LUl iU-^JLlI IjV I j2S2jj 4 JLl>JI ^n.tt jL^jVIj lj!j-^> i_JI ^ 
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♦ J> J U2. j>Jll 4_t_t_aj <jIaLi3ej| j 

: t 3 jj 2 - UJ »N I/S ‘ 

3jj_ajlIl 1I (_yjualjVl 3 jL_c. 
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. JjLjJII <rO tl 3 jL <— t-u ^Jl 4_3Lua'2l_j 
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. 25 ^-uu /j3L<i_JLo 8 _ 4 ^>^- 

4 _i_<_u_j Jljj-jV : 4 _ 2 »- j-LJ .1 4 — x— 3 - 3 j^-c !j I 

4jj-jJI Vi < (i a Lij . ^ K tl 

.25 ^_ljj /j3Lo_Jlo 16 - 8 ^>^- 

4 _u_aJ Juj-jV : I JL> 4 j>. jJl! I 4 _jl 3 jj ^<3 Lr^ lj> ' 

4_)j-jJ! 1 3r " ( II 4 Llj . ^ *\ tl (J-u^j-jJI 

. 25 ^_<_u /^ T L^- JL a 1 6 ^>^- 



£>UV! >J-^H uj-^j 
4 -j_4 4_«_i_tTu_l I 4_JjJlJI ^al 3e_j_<-u— c-^ 



.^> t l Jj-J_aj ‘f/j-«-d- 
%15 tj-a j_!L_ 5? JjL 
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Jj 
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. 10 — 8,5 (yu ^yJL^jj jla^JI 

iy\-i ^ 1—X I Lc 4 _jjJJI (JjJL?c_4 Ioj 

4_jj3L?c_) l_4j ^CjLqL<.u_U j 4_jjJlil CjLi_j_i_2w 
v j^~ ^ ^ j . 4_j_£ 4 _i_j 1 3 J I j__4 j ! 



CjI 



J (_ 



4J 3 jjjj jtiaJI 4 _j_jI JulJI j^LL*JI p ^ 
4 _j_5c 2L1I ^y-usljVl ^ 3 4 4_>jJlil 

LJLc 4 _jj^JI Jj-L^-4 ^ £>UV! 

.^l 5 - 0.1 o- 4 ^'-^ 

(Jjl_i_j i — 1 1 4 J 1 or. ( J7 _^ J-2 

J^ 4 

^Lj-^JI 4 _ij-jJI 1 j->. ^y^ j-3 J_j ^yJLjJLij 

^JJ N J < ^ f I 4 _i_<_aJ ^LiJ jl /4 jj, j 3 flj 

g-‘ la 3 ^ 4 L ^-4 l_<_U _4 Jl_t_U l 4 _JjJli l ^ J LjJl l 

1 ^ " jj ^3 j_(_u j 4_3 _l^_*JI 4_ij_j_U jiLU 4 _j 3L3_j 
I Jl_*_j j 4 _ ^-j — Lq j. j r. 4 _ij_jJ I (J_*_?e_j _3 



■^Lt 



^ I <_u 1 



^y^ 4 5 fc ^>l X_j| jjl 1 _UJ ll ^j- 4 J 



4 o- 4 c^5JI 4 _jj^-U (dT l^jjJ^JI 

3 JU JL_tl 10 (^yJI (4 J jJa. oLj>. ^^y-uoljl j 

4j»j3LU 4^Ll^2I CjI iLuaJI ^(4 jjJL3JI 

4_t3 1 i_\_5t_l I J^l_JL*J! J^t-U-LJ i^Ji-4 4^V 

2a i 2 j— i-J I j^_jJ_j 4_j I c_<jl_?e_> 4_ij-_j_JI ^y_4 

. 4_ij311i 4_2_23 jJ! cj13jI£LU 
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:lj 13 LUI ^ ^thH^ 

.j_ 4 _lU 4_^j^lil 4_ul Jl*JI ^jualJL*il ^>^52 —1 
. 4jp]| ^ j^aLi*j| 4^j J -2 

O^L*JU (j- 4 4 _j_jI j_*_JI j^aL2_*JI j^j_3 —3 

. 4 j^I]| 4 j 1 <; r. jj 2 e-uailj 

.^yj^jVl JjLiI! 4_j_^ —4 



^yjl (^jj-2 L y2j| J_4|j_*j| £ya 

4_i JulJI (?L2I jjLua_4 3jJu i LAjj-AJuj 4_jj3lil 
^J^LiLLt-uV 4^.jJU! 4 _jJLc. ^\__j_JL I ^ I J -2e_Tt-t-u Ij 

J 3r 3 ini t^y I — u j 

4 3 U < 4 ^y£ ^>LoVl £_<^J>«J J^yjl (JjJl ^^2.1 

e ^ c - dry - 4 L ^^-^- 4 >2 

4{1|(| C LI. I ^.1 ■ -^s" al ^ 1 r ClLtill 3j JUS r.jL£. 

dJUi (j-a&JULij (^yaeJLlI 4_)j2lil (Jjlae_4 ^j- 4 4_2l£' 
jj) ^ loj CjI_j_ 2 _!I j— (Jjl _*_4 2 3 r j| ^y 4 

(^yjLc. Jg 1^3 ^^ylil 4_^_)Ltiu<l J-C.I 

^_yil (^jJj L^-4 a aLa-aeJL! 4_2aj-*3 J < r. CjLlJlII 

** 

•(Jj ^^*2 1 ^PaLiiejl 

j-4-i 4 2 to I 4 ^y_^ ^^1—4^1 ^lj-3 1 4 5 

4 ijl2J I ^ I I 4 J \ 4 C. ^yJl -L>J I 

& CjjJL^s- jIj 4—2— <-uL_ »J 1 *— 4 1 4__A jl 

^yJI 4_Jj2il ^J^adu 1_4^L2 jI C.J ^—4.2^2 1 

^y-ualj^l ^1 j_i I <_-2_Lua_3j ♦ 4 _^-j_(_4 j. j r. 4 jj-3 
jjLuaJI ^y_2^_j_4 Vl ' << nit II i_<-<-aJN. — 4_ L ge_m 
US.) JuL_u j°ij ^y^J-J^Vl 4_a- jJ2! J-4-A-4 !j 

L4 (SALINITY LAB - RIVERSIDE 
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uj ^ JJ : 4_ j — — 1 _4 ^y-ualjl ■ 

4 ^j _4 j 22 I 4 _*_l 22 I 4 _jj— nil " < << 4 ^ 

JjLllI Jj-*-4j 

c2t^jjA^' %15 Jil (ESP) 

.8,5 ^-4 Jif 

Uj2^j 4 _l^J_ 4 c^ljl ■ 

4_*_l22I 4_1j-jJI ^J-^I 3tIL«-a 4 3 ^^1-4 Vl 
J-Ltaj -ja/j-La-uo, ^^aaJJ 4 (j-a 
(aSj—Ilj <%15 <>a j—^\ jjl . ~ , U 
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,,A A I I < ^ T uaI LS3 4-4 Li 

:4oJLU! i 33I ^.t | 4-c^fc. l Xt 

♦ l£>*' jblb 1 

** 

* 4-t>- L -^ i J' L ^ c* Llaj 4 ■ J I 

4_i_t_ul—Lo ^Jl ^->UVl A I 

.^_4_l!L) cjLjLuJI 

V J<jf. 4_J_3j^>JI (?LjJJ (^jIL<_U_4 (_y2>-as>. I 

.^£5J^I ^L*> ( (I JjJU-£aJL ^_4 -<_uJ 

A 3- J J Nj <^> II 4_JjL_*_ 4 I 

J^L*JI 4JIjIj bb-fb JjUUI 

a U-iJ I jLiHa^L ciJJ3j l-H-U-L 1 

. I 0 Lua 4_U_u LU I 4 TLl^£^ 

4_t^2)L>Jll£' 4_jj3l0 4_xL>JLl <_aj)j-LaJI «L>JL*_4 I 

^^L^sVl — l ^yl 5 jVl bj ~ Mil ^ 1 c. 



_5C_<_ 



.^bvUVl jjLu ^_4 J jl ^-^3 4 ^ j 1 f ■ 

4_c. |j3~^ 3 J^_ljlj 4-^Lcu-^j ^J_lju^L>JII 4_c. b) 

*^b3 uj^ bbi 

Jl_Lc. 4_j>- jJLJU 4_ 4 jL 3_ 4 jLOib 

. C M- JL “ VI 2uIjl. 

♦ t/~)"i 1 1, Mi ^jMi! JU! 

1 — 



^\ jjJLt-u I j jua . " ml 1999 ^j^jlJI b-^- 

4_l!1^w0 — CjLiJJI 4_j Jljlj j ^jl^IjVI 

- 

— 4_j_C.ljj-JI 1996 (Jj!j_ 1! J_<^_?e_4 

7—4 ^£3 36 JJL*il — 4_u^Juilj 4JL?e_ 4 

4JL?e_4 — 4 _l5cJL 11 ^-usIjVl 1996 JjjlL>J! ( jr l^- 
54 — 50^0 36 jjl*J1 — 4_j_^_uJIj ^jJL*J1 



J^Wi ^49-^' u- 4 

. 4-L5S- 4 *JJuJ\ZA\ 

4-jj L^—uSLl b 4 _j_*_j_j i_La_l I ^ i (i ^»o I 

^J— l<_uJl! I CjLjJL^C. ^j- 4 ^>-4i b^rH^b 

. 4_)j-jI] CjLLtxL?e_4 4aLualj L_ajuuaJlj 

.a^ljjJ! cjLUx]! ■ 

4_pc_Lil i^i"i i ill CjIjI ^ C. 

. 4_ij-j_JI ^1 Ui & (J7 ^ ^->LoVl ^J— j- 



< n c. 



^ y> 

4_J jJlj I J-4-3L.1 | JL^ (J-j-t-U-iL! I J 

**"== 

£ 4_Jl4_jlJI j x_4 / ,, l Aj. ^3 £?Lji,Lj 

r->UVl ^j- 4 3>^ (— iLl^ £_<!_>*_! 4_I1_>. I JLA 

X ** 

lJtH- xjJlII JL 3 j £ 4_ijJlil ^ La < << 

£?L>|J ^L-JlI ^_^_<_aJ ^jl 

^J-l<-i.i-»J ' 4 j 1 q r. 

J_^lJ j L a XI 4_SL-i_lTu ^j| ( _ < ?r j 

b_J 4 _U_u1_Lo 4_jJLc 3^.Li£Lj 

cdp3 V ob ^bb' j^j-^ c3>^ ^'j- 4 Lf 5 
CjLjI (_(_!l (Jj-^ 3^ j . *s 3jl_ 4 b_j 



till* 



.cjLdil J.Lu ^jl*J L_£i_u^iil b 4_<^L^^ 

1 i 1 1 ^ 1 C. uk—C. 1 in 1 ^Jzdz-t-uJ I bt} 111 * • b 
( jr juo!jV! ^_La. j_o J) ( <(^> ) (sr (J\ TsU! 4_3 _i_Ls ^J -4 

Ls_Lu 4 4_jj3lII bllitJj blbljl (j-- 4 4_ptlll 

L b- C J-^ 

1 3e It 1 b ‘ 4-j-at-j-i-LaJ I 4 _jj-jJ I 

4_jjJLll 4 _j j t^j 1 1^> 3 t4_Lj| JlJI ^j- 4 

b ^ ^ 4 L^l <-La LAli 1 3jLjj^ 

^>UVl ^ ^- j - 4 -^ cb-^ l£>-*' 45 bh^ ^i- 4 -^ 

4_j_<i£^ t 31 xJa.3 ^j| I jj 4 ^ j 4 4_lj!JlJ! 

CjLJJI Cj Lj>- L eL>. I J-m-1 , 3 " 4 _jJulJ1 o\-xX\ 
* * ** 

4 3 U. / 4 (j- 4 




j-j_jLj 4_ljj Ij J^_) |J_lj 3jj_A J_j_ 1 I <jr^b^' 
^■>Ul * 4_ULJ_i_LaJ I Lr^" 

^^j-cJLUb ^>J-cu_LUIj 

L0- 4 1 4_i j^—Li I cj L_i_j_i_>- ^_j_4_j>i_i ^JLc. jl.c. 1 ( (i 3 
bjj-j-uj 4 b ^ / .i^a 4_)j3Lll ^ L<-u_ 4 & j (_b- 

La i 3 ^h 4 * 1 1 ^ 1 ^ Ij 4 M 

lX J (— < I ( (I 

Vj b-3 l_i_i_i-a> Jj-^a_L3 31 1 4_*_j_i_LaJ I L^-ualj^ 

3JljJl - tlu ^_t jLia-j l_3_)l L<i_^ 1 ^ aLj- 4 ‘ ^-cu-Tl-J 

U-*- 4 i c^-L-^-j ( 31 3 ->. 1 1 j < r. 4 »^> tl 

v v *♦ ** * * * 

. 4^>Li]| CjLJL^ju ^Lj_3JI 
’4_jJ-^^ 33!j-oLJ! j_4j 

. 4_ij3lli ^3 Lui I c._4_j^j3l 1 I ^a j-jJljJ I I 

.4jpl] CjLjjii ^ J^bil ■ 

4 U.U 3 JuULq J. J r. Cjl_£2_i_La iLL: I 

j L cLuj I ^J- 4 3 b3l 

JJL>1I jl 31 i 4 _jj-ILJ I 4_j 3LL> j-_j_3l_lJI ■ 
4_Cj-_<_u (jr Lc JixLluJ 3j^jJU 4_J_5sJL1! 

4_jjJl_ 3J1 1 ^ I j j /^3 < »\t t a! j t l 

lsf L^ 4l-cL<-o 3 L^_iLa is> Jl oLi^) 

^LLLj bjl_u 4_)j-HJI <-1 iLi_lj_>. 4aj^33 

.b^-u^L I oLJJ 4 £jj>^ ^b 3 ^ aL-oI, 1 (J-4s 

l 4_ij—j_1 1 i j_j_j>J I <_La 1 (^i < \ I j— j_3 Lj_J I I 

** «. 

b juaj jl j. i3a3 ^>UVl ^j- 4 4_JL*JI 4-L-calila 
.Lj^J! JI 4 C.U3K1] 4_l 4 _<-i.J 1 JlJ>J 

Lr^'j^' (jb btP-b 

{ j^ulj ( J- 4 ^ >,j 3j Jl3 j 3 3 j b3jj_AJu_lb 4_j_?e_m 
^3al_3_%_jl l i i in 1 1 ^ i .a j-^JLil ^L^Ll-LII 
i ^-L<-ul i£4 1 ^j- 4 <_aL^ jja ^a L. ^ I ^a 1 ^ "M 3 *n 

: (jb- <->LLlHI b-<^>iJ 4_a*jJi <-_3aj3jj 

J- 4 !^ ^3JI CJ Ll- 41 J-CU-3 Jl — 1 

«* 

LVUJI 3jl jua-C 4 ♦ i i t^ a (_b^- 

. 4_jJl>J I tla 

cjLjLiJJLa ^j-^X I j- 4 -^ 4 > mL —2 

(j3[ ' 11 M ^ a& I i ^blL- 4 4_ 4 _j_ 4 _C. 

cb! 4 >U^>3 jLl^I 

4_ij-jJ I ^I^Lj ^ j^Jlj>iJI jL3lj_iI JlLc. 4_j T 
I j x_ 4 _a>o 4_3_LaJ_ 4 ^j- 4 bb*-^ lJ-jlTi—lj 
.^_L a_«-uil ^j- 4 

4-P-JH! jVl j>jrunJ3 

^QjIj ^ 4-djjJ2 4^>JLuj> l^-Lx.^ 

: < bb ^ 4 ^ n! aI b^-^Las- 4 

^ I r. 4 ^ Ij— Ti_ 1 1 ^^1_ 4 VI ^j- 4 1 V 3 tl H 






La_<_uJ! 



CU \j=u\\ Olid I 




<LcC-jJL2^Tl Lc^Lc4 JU3 



&u)l^ idUl tk)X ultaw 




4 4 A Lt-u-4 L_U_)J 4_1J 1 14 i C. ■ a_>- ^ I 

Jlj 3 (jyllil CjLj jJlII 4_j^. j_i 4_3j*ji_ 4 (jr ^ 4 _j1jl3 

jlj-4 4 j^IL>iJ JL3 Loj J 1-4- tig] I ( j r C 

4_ji^ t S ^ 4_^Lj_ 4— t£" 

CjIjLuII ^ jG&TliclJ 4_lC.Ijj 4_IjJ 

SL^L^JI Sjl^VIj 

dJLLj *_j I 3j> j i ^ Cj1_j_ 4-^— i 

jl 4^JL*_1I ^ t/L> CjL^LujSJI 

r. L_&j-_j_j L_j Q | j_^Lj ciJU jd J i ^ ^ 1 1 

JiJj Jl3 !j-_o£^ 4j^5c_JI 4_u_uJI 

»* 

. 4_jJL LO-U-UlA 

jl i "( c. L> t L^-tTui I i '^J ^ (Jj-Q-tTu —2 



^IiJ| 4 t? lo <11 4_uj_L>JI 4-fl-LaJj.l 

Lcj 4_.u-La_.LJji Cj Lc. LLju^J I I ^ 

j|j_4 ^j- 4 CjLc. 1 I x^a-JI ciJLLj ^j_4 jJlj-oj 

CjjJLjj 4-uLuu^j 4 _j_j j_j j Jlj_A 

** 

. ^_GL_u_< 3 ^j£L<-aJ 0 JUUDJ > ! 

4_*_)l_j_l dJJja 4_LJI J t_C. ^L_L_»_4 _js. —3 

♦ ~V * ♦* * -V * 

JlX I CjVLn. ( jr 3 ^Lj_4 Cj Ij-jJGI I 

♦ Cj I j LuJ I 0 L>iJ I I j I J 



t 



T 



~3^S- 




: 4 JLu - U 4-4 Gd I 4-cc^lt 

dljJLHI Jl_ju^j 3>jGI C^cLLa. 



,1—LJJ 1 



4_aL*J I 4-Lj-^JJ 4_*_jLlII 4_jJGJI CjIjIj^I 
4_*_«Lvj 4 4_<_u Jl_L^JI 4_jJL^ (jjbGJLjj 4 -!Ll.lU 
4_jL£sLj>JI 4_j_LaJI CjLG_jusIj_ 1I C-uj) *s II 

La_3j CjLoI j_*JI dJULj 42GL^2La 4-SLt-Ju ^l_Lu 

Cu-ljv do 42 Li_ lU 4_oL*_J I 4l_L^J! CjLvL-iILvV 
4_j_j_lJ1_) 4_ju^Lj>JI l2jI_4jJL*_1! 4_j_4-^j 4 j r. j_> 
CjL JJl_C j 4_jj_?c_lJI 

CuJj^LII 4 JjJlI 4-L^-ilfl^ I ^Ldl L^jljjjj 
4_lJj_2 4_l2wL<_u j-Gulj ^^3! 

4j^-5tJ lIj !j Lu CjjJLUJI jjLu^o 

« ^i_A_uu Cjlj^La 

: rMU^tl L_uSjJ j^lu L^^-tw ^111 

C_4_J^jG jLu_2w| fU JlGi 

4_o^L> iJ U-^ J j 1_4_^ 1 ^ d)Lol j_*JI 

CjL^LjIcvVI 

ct^' ^2a_UI u^h 5 ^ 5 

o ^ ^ L^h 

(. la. ^_ jJl>J I JL<uG 4_^jlGil CjIjLUI 



jJl-P- L;r lc- : jIjlcI 



LJ tj ^L^JL^lJI i v, ,^,1 rJ 

♦♦ 

J-^-*J! C:r Lc ^LujJI 

♦♦ ♦♦ 

♦♦ 

j._i_L->j j a , a_a-<-<-n 

/j_d Oj-uj Li— a I ^ ' ^l'(_l ‘~«t ‘ j ^ 

1 ^ t * . ^ ^ 1 'v <t A 

jl OLjjJUI 4Lc^L 4 >-*-4 /^JLULjJ 

♦♦ 

CuLustj ot^-b Olj_tJL^_II 

♦♦ 

J-^Lc C— C-C-UJL-J 4— ) > >i„ t Tt 4—L_c_cJI 

^ ♦ ♦ ♦ *#v ♦ ♦♦ ♦ 

* 3jl£jI 

c_jI t _ 3 _La_*_j CjI ^e_aJl cJLLj (J_A j 
c_jIjj>JI ScjLj j-UU Q)~\ cjI^_JL 11I Giili ( jr j2_uL>JI 

cjLljjlJI < <_L>- cjLUc. SI3L1 .. V 

L^JLjJL>ij i ^ ^ j < M s i ^3 

J I J—uol dx^jJI c^H < (< j 

J !jj 3 jl Jul^V L^-o I Jii^-Tu-u Ij CjLljjlJI cilij ^2 Ljj 

u* 6^ej “ ^iL-Gk uM 

j-5e-<ai I ciJJG Ljj 4^jjlJL d<_S jJ I ciJLl 3 

jl_5e_jl " ^-U j *LJL*J! j^SLa ciii j_! 

^JjjJaJI d<_SjJI ciJJj jl jua-H (J-i_<-gJ I J 4 1 

^JLC 5L_5c_^ I j. la, " jJs Cj (^1 4_£j-_*_l 

*♦ 

Jl£ GjU. a| d>Ljq_bj ^ /!<<<< a_,,^ji aiuJi 

v V ♦ * * **v « *♦ * 

Cj L ae-ctii, I 4 Gjj2^ (jt-^3 ^ ‘ 4^_j_lJI gJJG ^ x^aj 
4_La_<_u I j_i 4-j-Ia-se— U I LG_J 2. 1 j I 

...VHF, GSIVIj 4 j ^ L^MJI cj! ».j II 

Real Time Data Transmitting (L*j-uLj 

^jJLc. cjLLa^Jll ciJLLj ^ j 2. jj 
t iiljGe-J 4_<LLL?e_4 (J liLtTu I j CjL^I j_C. 

> ^ a-t-u ^ 1 1 1 d) l_«_u_>JL I J 1 mi 1 ^ J I JUC V 1 a 4^ 

. 4_4 IjJti I ^JLC ^UJ 
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I4 W. 4_jJTj 4_LuJI ^3 



t"<l 4_Gl l3e_a ^3lx3 




4_<ijl_*JI JuusjJI di LLa-se-a^ 4 _jJL>- L tjjJ I j CjLLjjlU «GjLjJI diLLaj>JU d'-p 4_Laj 






s* s= 

. 1 < g \ C. & LlL?s_4 4_uj-L*-II 

*» *♦ *» 

43jLjJI CjLL^rt-^JLI 4JL^£jj Cj LL aj>JL I odJt j*_u-*3j 

4_La_?e_4 3j. <ai ^ Cj^Lj L_AJJLC.j 

OJ)^ 1 ^ c ' ^ ^ r ' Oj- <"1 C. I 1_A J _LC.^ (_7^ 1^-tTu-l I 

IjJLi L^_Lo 4JL«L£ cjLojJL*_ 1I 4-SLi_tTu llILla 
cjIj_j_*JI (JL<_ujl ^Ll^e-j ^j_4 L^-Lqj Lj_Laj>J 
. ^ 3 >U! <G_j_^JI Cj|j^p_re_4 ^1 



cjU5j_uij 

— JuJu>JI) 3 jJl_lJI 1— ulJ I — 4_j_La_3J_I I 

CjLjJ_* — II I — — II — jL_^_JI 

^ . . * d t I )yLJLJ — dx * A ' 4 — dxJ&UL^JULU ^ 

0 dg-) ^J-4-*-I I j <i " < 1 1 j < — £^_<_u^ I dJt ,3jL-k]| 
4_LoL£ 4 JLoL_cu 4_)Lj_^> CjLk^JU 

4_ol_3_tl 4 — Lloj j. <"1 C. 4_<_u_g. Jk]| L;t Jlc 



4_*_3 1 jJ I 4 3 to < 1 1 j jjjJ I i^yj |j (Jj L3_4 —4 

^ j 3 tl Jl_j_I j_jJ jjj-ll 4_La_^_4 {jyA (_jj_3JLj 
<_jjJLILj Lia jIj oLJ,I j> jl la. 33 j 4_oL»j^SJI 
jj I I J_1 I dj>- I J_4> > J J jj-l I £ 1— i i-pa (J-4 

*♦ 

• 41a J^U! fu; 

0^~? ^-*-^ J-II 4 3 to < H —5 

^_lL>J I ^jJLc. 4_>. ^ 4^U ^oljJll 

jL3il L^_l4 iy* c_jj-3JLi ^ 

axlm V I I dg—) Lii 3 L " ’ 1 ^ “ ( -4J 4_1 5 
Cjj_?e_tJlj CjI_<_uIj JlJI {j-a j^-lTl^LJI lLILLAj 
jIj — II 4 — J — txi_j ^1 — 3_Jjl du — J — jI — II 



- 4 3 U ' 1 1 . 1 dJJG ( j r A 4_u^_ij^^j d-L^i I 

ijr A > j l^Jua ojyy>- t_j j_L>- 4_*_sl jJI 4 3 U> m —6 

liu^SLII ijy>~ ydljLj ^3^-1 1 ^ 3 to < 11 

CjIjLu-II ^y-33-Lo LusjIj lijl j^5c_lII l j r A 

^_jJL>JI i_L^_<_uj ^j_4 4_4jL3il 4 j^?c_JI 

4_*^ljJI 4 3 U. ' 1 1 1 4 J , ,^>\\ jy>- —7 

JL-o-^J uUh>^ 

( _^j U-* 

cix_pw 4_jj L^- gJ I 4_o^LjlII c-cj^U! uj-^ 
jy>- jLjG ^ 3" ' & & 4_jJL*_II jLGLII 4_c.jw<_u 
♦ ^_lL>J I 3a_<_oj 3 t-4-tTu^ 4_u-uaJI 

jGL^Vl 4 3 to < 11 CuJj_^LII (J^-l-^ “8 

3jw4Gl_<_u_l I 4 ■ A Ij. 1 I CjLjJU-C 4 J 4 Al 
.\3 4 \ 1 ,d 4 t d 

.(^jJ^Vl *Lp.Vlj diL^uVl ^lj-»i 

ljIj-JOIIj ^i^xi u ■ 

:4-4JLjlI I uLLx.4 

CjLLa_re_<w 4 _-usL>JI CjI 3 <-^lj II dt-x-ih j jlSJ 
Jl-usj 1 ^ I ^ i 3 3 jj U, ^ 4 ^ 31 ♦ tl Jl_<-^j-JI 
CjLj jJLI I J I jjl! I ^j_4 3j-J_l£' 4.C. 4_l^ |j»4 j 

: dr^J ^stJI 41^1 ^ 

4_jj_Ldjj 3jIj^>JI 4_jvjJ : 4_jj^>JI J^ilj_*JI —1 
*U>G! j ^.J^u ^1 4^L^)/g *!j_^J! 

‘ t^> • I 3 jl— La-^aVl 4_j_<^ j £1 ^Lj^JI 

^Vl : 4_;_fl I j— c. j_L_i_ ji V I -2 



^ t_il j-U Cjy^ x- "< 4 fl i<j ; j j (3 ' l 
— ^ LI I 3jlj^w — ^Ul t^^yjLlI jj_4l_*il 

J J)4C. (jyS 3 J L£L*_t I 4— U-oJ — 4_J>* jJLl I 4_i_«_aj 
. 4 j^_5C_lII CjIjLjUI 4_c.j-j_uJ ^>L>ijI — £.L1I 

3r}^lj35 dxxl jji CdL>- t 4_U I Jllj-ll — 3 




* 

« * 










qJqjlJI jPQiiJI 






jlSLoll J) 



- . a.S- 







4_l^JI ljLLjLSLJI 






^L.u-^-VI (_yi3 a j tj ^ „*y* ’4_4_^ajV!_3 i-Jj—Sk-kJI^ i_Jj_i_It t L^-ljLiu-d ■ a I " 



aj_>. ljLLjLSLII 4JL& j^SLi ^yiUI 4_<^>. V I CiLLij^iLII kill i ^^3 L«j nJj-£*hn 
2 „ t\ 'iVI f I : i >1 ~ -^. ^ iL_<_j|jj_J| Ol_d_ua_JI kill j J.^_Lki_jj . L^_'i_a 

k tu . Vu't . l j»ki£ J-4 kkijxljJI £$_UI O*-L0J 

,<JUJ! jl tfj k(UNEP 1995) ^lUJI ,„t l 2 <> tV. 'M t 

- 1 t-kA ^JLc, «L1 j 2u^jSLjV| 2 * tVtVI rya Lcjj 94 lJijjjlIj j»La _k3 1994 jijlu/jf 

.^UiljOGLiin 



54 t,!) 16 (jru La 
.(Costanza and others 1997 ) iui 

bUiLcI oL^X' 2^ut>i^js lax-ua M ~ . j 

^ :^b_4 p^JLtll ^^JLc lj_tub_4 

25 ^j-4 0j-lL lc 1 1 .ml k 1 99 pLc 



J^Ll^- 4 ^j_4 plbldl ^3 Lt 4 i A j j3 l 
4_<IbiJ 1 J^-i-al I ^.>o> j-i-Lib pJ JL3^ 1 

4-ua. 1 H "< II 2l J^jL-u^JI CjI j-ii^J-Lall ^ 
jLJLa 150 — 75 ^IIj^i-j 4-lJLl^JI I 3 I I ^j-4 

ij\£-uj j j-4 75% jL d u tJi^ . LjjJLlu 

^^JLc 4 tr^ Tt iLjLcj—J! JL>_4 <^3 pJL*_ll 
U^^li^La/l pl_j ^lil ^juJLbUI 4 _j^VI 

UNDP, (— La j^Lua 4 ( j_4 



♦ (UNEP, World Bank and WRI 2000 
3 jlcL3JI J-SLIlj ciJJ i -I ) ^ a a t tr ij j 

<^j k^i^ui ^Su -^.±s±++n 

j_4 JLJJUlII L-LUJL-C -SLJj ♦ 4-J^_,.k(— lJ I 4_d_L^t_4 

^3 A ‘ ^ I-^-t-II 4 ■ U >11 JILua^JI 
Ct 4 :^H _4 w * ^ J It ol_q^Jt_ 3 ^T I 

j- ULuJ I Jj-ua^H-4 4 -jUu> ^3 ^Lo^oVl ^IjJVI 
d-iLstJ 'A i uj^j. ‘ h. ^ ljL 3VI (j-4 l iJjj^ A a 11 ^ ^_3 
4^LII Cu^-l3 JL3j t 4 _lluJ I L)^-d-^ 160 

^lj-j| (j-4 4 « m ~ ^ t.l ^Ij-aVl J_ub 4 -lJLl^JI 

jVjj 50 CSjj ^ jw^ll 

.(UNEP 1995) AluJl ^ k^^-al 

^I^jVI 

LJ^Tjbt-^J ^ILxJ I fjJLIIl j u lji J lj 



t «t < < t i ^ 4— d I ^ LL d y I f JL& j_3^ ' X 3^ 

jLO^^I ^3 JLi^VI J-4 ^Udl ^yinll ^ 
^-JL3l ,JS ^3 4-4_i»» I 2uJijVl (j-ll—LJ 

4_ljv^J > 5L->yi ^ la j V % • " - ' <.3 jl_>> ^^JLc 
£.!j*3 lj L x - cj I I J— IS I ^j_4 4 -lII^^I ljLjLlJJ 
4^L<-u_4 L&JI ^J_4 j_JUj ,^ljJVU 

^Tl ■' ^ * ■ -‘^ 2^ ^ &^S.J I "‘ ^^4 10% U-3j 

.(tJUJI ^3 ^Vl J-4 90% JL3 L^j! 

a! k I ^tiatjVt^ 4 jjL> ^11 uaUI JLxjj 

^tjjUt 4 _«ILc ^oIdLUI jj-4 Lia-jl 4-i-tIu ^-lL-xX I 

4 - 

kPl^ l ^ t'\ - Wl 1 1 cL^_Lc ^4_u/ .^I^jVLj 

IkJ-^ LJl_4J_J ^Ij-jVI ^j_4 jj_JL-4 1.75 
j-ijlJU ^ jl% .(UNEP-WCMC 2000) 
14 ^lj^>U ^^JLSLil ^jljlJI 

IiJLA jLs ' ^ ^(JjJL>JI ^2^-jl) j 
ljUjJLxII jl^L3l t iqqqjLJ U_b 13 ^j-o-sJ (?i3j_J I 

jll\ Jl \ ttj Cilj >J| ^lj_ j| ^1 \ C Jj) >> 

qjljji la id (3 Ljj-lIISLJ ->iJ I 

(j-4 .? — j \ j c-3-t-Ia-J 4_<-q>Jt ljI— uJLSLJI ^_A»L-tu_S 
Ciljlc 4-u£y3 :/p_.4 <UluJI wLd JU>JI 

■V ♦ ♦♦ -V | ♦♦ ^ ♦♦ ♦♦ ♦ 

4-<JL>. LlolI I J.Ud L.I I ^ s_3M4JI 

^4. I&3L>II^ -UI^ 4_ljUI 3jj -lit p < lal 
JJL>3j ua-j-4-^iJj L^jlj jl_>iJj 4_jj_lil ^ ^ ^ 

Jj_u^L>II jj_4 jljjlslJI - ‘ -- : <^ ljLjUlJJI 

j-<2Li3l .(UNEP 1995) Gl^jJLII i^y"> atj 

^JLc L 3 j^ 4 tXb ^ 4 _uu_JI tbLaju-'-JI d jl^ j _4 

«! ** 

4j ^ *s+~ 4Vl 4 I^m 3 pj mb ^Tj £pu/lj (JLLaj 
j^jJLAJ I j->>^-4 pj JL3j ,4_bi-tJij>Jl 

17 1^4 jjb ^.ai gl4jl>jj iuisai 4j^L^ii3^ri 

L 4 J 4-CVjJjJb^Tl 2uIajVl (j-4 1 — 4 LI. a_; 
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4ajj-sdl 


a sJUii 


4 000 
80 000 
52 000 
1 272 000 
72 000 
270 000 


Ljj-diLdl 

.(^dj ...4-dLadl 3 jLo^j 4_d^Vj ^Lca^VI — L dL>dadl) LjLdjVI 

3_jjL3_jil . dlj-tadl 
4_jjL3aNd( Ljldl^adl 
Cjlajdaddl 

ljULcUI 

♦ 


1 750 000 
14 000 000 


^SU ^XL»JI 

<L3j^JtXI^£ v ! 43 Lw >] JLuj -wlt-d. ' 



UNEP-WCMC 2000: jjLuaXI 



:^-JLaVl LmoiJ Ld,Lc 3 jJL^XI ljLijI 3 Ati f |jj| 



^^>dj 


dll^u/VI 


uLdUj-dl 


tJiadjjJ! 


j&j^ 1 


uLuJLLtl 

♦♦ H 




723 


184 


17 


47 


217 


294 


L-ij^ai 


1469 


247 


67 


106 


523 


526 


^41^11 da_iad.(2 L uju\ 


260 


83 


10 


31 


54 


82 


Wjw 1 


873 


132 


28 


77 


361 


275 


iUiuiUI 


269 


117 


24 


27 


50 


51 


4-dU-ddl ISLj^I 


71 


9 


8 


30 


24 


0 


Lulu] LJ 


14 


1 


0 


7 


6 


0 


♦ 



2000 f Lc <^a ^IL^-n 4d3a b>dl jiao! J^a j-4 2iiLL^d! ^IjdVl ciJULi ^IjdVl 

Jid LJL^jv] Lx^jv ^iajt < V (Hilton - Taylor 95 ) :4-a*Luiadlj 3 jjl^-4j 3jluu 3jll^4 
.pjdaj j-4 jd£l ^a bji^-4 j^Sb Jta jl>!^! £jJJd ^>^11 ^Ld! jV pjJLaVI 

H ilton-T ay lor) 4_d,LxJI 4diaL>d,l jlao^f ^.Ij^adl pJlj_3J 1 lj13Lu ^j_4 Cul<^> :jjluaXI 
p^Vl £^id^_d £_jLJ 1 4_Ludl ^JLc 4d3aL>JU 4-aljd ^Jjjdl^^XI ljIjLu^ (2000 

.(UNEP-WCMC 2001a) iidUJd 3 j^1XI 



^3JI ^j-aljadl 2)V *4_4dL3d I uljLu 

^4 Cjj-jJu Jl2 pJ1j_3JI &Jl& jI ac! ^ubJ>o 
^a Cj)j^l3uJ) jLl£> ^jda-xj ClloSquI Aa^ c^j-4 dl 

May, Lawton) ^IjdVl <. ^ ^ ljLjlj>4 
2 ji ac ti >Uj W\$ <(and Stork 1995 

jjlc o j A ad jj_4 j^SU-j GLojJLxtLj 

3 x n jMi. 

. v_i_<b^_d 1 — 3 4_d,LxJ I 4_Lud I LjLstajJ :jJLlaXI 



Lcjb 180 169 ^j-4 jjld^ TL j 3ji x ^ it 

^j-4 t_Cj_J 182 168 <j-4^ LjLl- JJL-UI ^j-4 

j-j-uu-ij i ( Hilton - Taylor 9000)^ ^ u ti 
^tj 3 J| jl C^L— L^dLdt 

2)j-3JI J laj Aa 2jjt a Ati 2 -)Lcj_<s^>lXI 

.(Mace 1995)20%-15^J^U1I 
33ja*Ul £)jbVl Jtja^lj j j < (i 31 



<(Pimm and others 1995) a-aj_(-Lu-4 j-j-c 

j-A—xJ ^-3 j-L-t-X_LJ I t JL& ; r.f t^J J* 4 " 1 

ojJLd-dlj ^LUI 

<4_<_x_<_i ladl fl.Cmijl j_u2 

Sala and others) ^UL^jlII JLbotj 

a d_^d 4 _ (_ (-(.ulJLJ 1 ^ ^ a VI v_aJ_L3^_j^ 4 (2000 

^4-cjvjJj^Lj^TI 2 ^ \ v i ^ajjaJj 

aaULSu ^^-ubljVl (j-blj-ci : ^12_4 

^^_>i_j Lg-ILt—) 4— <— jj I^ILa/^Tt ljLjUJI ^a 

1 ^ 3^jLl 2I ^a Jai 4_al_LSLj 

LjI j ni^— J ubi (bj -><j ^ ^ J 11 4 — 4^—0 

^a taMbil ^j-4 I 

.^jJLtt (j- 4 >^-32 Lj 4djLutXt 4-<JL4-2ult 

JdL^jLj 4 -JL_<— >> aJI JLb-^l ■ la ‘ ~'j 
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